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t he | nvewbioemiBBe present invention relates to physical PEStUSHHIS6PRrs and, in
particular, to physical pest barriers and nmethods for preventing or reducing
pest invasion of a building or structure in the area surrlduli#i i‘@ﬁa utility
penetration. The present invention has particular application to shielding
the area surrounding a utility penetration of a building concrete foundation
sl ab havi B4R&IPESITTOREBTENVASIPNsed i nt ermedi ate the underside of the
concrete foundation slab and the ground beneath the slab. The invention
further has application to shielding the area around a utility penetration
prior to PeldéinBe hveptisH et e foundati on, basenment or crawl space sl ab.
Backgroun_? Vari ous neasures to prevent pests such as termtes, ants and

ot her bor W@PT%?E'C‘P‘ée"“PPdﬂ‘ﬁkﬂ"ﬁt@rﬂhMﬁ‘C%'LRqsgPﬂ@'@%@“%ﬂ%@?”'ﬁ%"?hé‘? Bhysical;

parti cul | | ' hi qﬁe(q. One
approachail‘)esgt?ghﬁbggEg@tnﬁg{ngoggﬁpﬁgggﬁnegnﬁvﬁbbé‘ggE??iy‘?e&tﬁg&cﬁg{ae a chem cal
barrier tgirugitreyn the area surounding piilityinengiraiéors | The presentoneentiond@Ber appr oach
is to cre 3 EE ' . " - re

parti cul a%@?ag'ﬁ%yrﬁﬁ %%tfcjnntlégsg Lérkgég ?}l‘nec uge%tugrlorgé%'ﬁ ﬁ%elg#dy;c}aerngﬂhggq cr)lfséc\a/gt | ci des at

pl aces whieuvikimpsdireréta faindatiok slabihaginglepest barrietidispesed intaratediate@the ndi rect | y
by inducin t.he sts to baits, . .or by utilizin r eat wooden, mat eri al s.
A 1 onebndads BB Sporaie Rt nl ABe B bsBaeh ThSeEr dhspor 1| one. of
a bui | di ngvertich foaRer negebplicatnudisRriding fHdread abdird @Utiltt@ﬁ@h&i‘atidh?per sing
pest shielding chemcals into soil in the periphery of the building or

| ayi ng a Peétto PRUENGA senyRiedoupdationgbasainen or ceavd spaes Fl@®pondi ng to under

fl oor portions of the building. Floor slab concrete nay be poured above the
surface of the soil on which the shielding chem cals have been dispersed or
above t heBaehasoulichg sheet that has been laid on the soil surface for pest
suppr essi . ' t i J ' physi cal
Dar | ors, VEHGSE BEaERes W BiovE ISR alch 8 ltited BRI e e R Ehels £V 2o
utility pomteraenngisuilfings or pthenstrociuresp espartiali@oesideatial oo ocdmiriercialabl es, etc.)

have pr esg‘%ﬁggss éavceI l%enpp;rggéga . 'Or?engpl)pl)rog(r:ﬁ%sio use a chemical repelient or

pesticide to create a chemical barrier to entry or to pest survival in an exclusion
zone. Another approach is to create a physical barrier at points of potential entry.
More particularly, chemical measures include directly dispersing insecticides at
places where pests inhabit, killing the pests either directly or indirectly by inducing
the pests to baits, or by utilizing treated wooden materials. Additional measures for
keeping pests away from wooden material portions of a building have been used
including forming a barrier through dispersing pest shielding chemicals into soil in the
periphery of the building or laying a pest shielding sheet on a ground surface
corresponding to under floor portions of the building. Floor slab concrete may be
poured above the surface of the soil on which the shielding chemicals have been
dispersed or above the shielding sheet that has been laid on the soil surface for pest
suppressing purposes.

With respect to either approach, chemical or physical barriers, the areas surrounding
objects protruding through a slab such as utility penetrations (i.e. plumbing pipes,

electrical conduit, cables, étc.) have presented special problems. Small areas



WO W 047338 PCT/ US02/ 38692 2 5 MAY 2006 al |l owi ng pest invasion nmay be created
adj acent to the utility penetrations and nmay allow pests to enter by

avoi di ngW&H38theswi se conti nuous physical, chemical, or Wh/YMEESERheni cal
barrier. Studies have been undertaken to [ ook at the nini muym p? hat
craw ing pests may enter through. Spe€ifically some studi es on % mtes
suggest that a gap of around 1/20 |nch Is sufficient to prevent termte
access (Ewart D.MG, M Tanmashiro, Grace & R H Ebesu, 1991; "M ni num
foragi ng alouinapestam@siparnay be crated eel@cqerairto ths eliliiy pﬁ@etfa%@ns@nﬁﬁ@%bh
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t er mi t es, physical/ehersigal Basriergap nmay suff ice for ternmite entry. Regardl ess of
the size required for entry a significantly reduced gap around penetrations
will reduce the chances of termtes penetrating. Accordingly, a need exists
for an inmudxeedwdnerbrebamgenaﬁead wdobloat tpeWamdm@aPeﬂiat ciamu@qje@wmﬁy such
points co n i constructi on unmary of t | nventi on The present
P ovent i oo ahsl SPeSlicaS ot SoieS B ST OIRR AU SR O CL AR ve

barri er tQ’ZQﬁﬁdh ls@m%ieﬂf\toa;sr@v&q tefrhitd 406eBS (BWAARTD.NIRE. | M ParhasHifdabikons,
footers, or wal and other structures. The invention provides

means f or Geacsh ﬁn‘é E\besb'aﬂWBr" iswfoszgieg ang@wre@n@ﬁfmle@ﬁrr@r%fqn ity
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there is EnmmcﬂieﬁbcaAfﬂemabRenanMé\mdatd Th&rgapans slpeotesa;bapfledncﬁ tor snpatlet ect i vel y

sealing the are surteound ng nstructlon utf E‘? n,to keep
pests suctPerES U RIS, A [YEN %&%mB}SFPﬁ'ﬁe orde 'e‘F’P ﬁﬁ@?é‘?‘?*‘f?g"

struct ur ethe Bige relqr.lﬁé@fd?f%ﬁtr?@é@mﬂ@htlb¢e($.ldé66gipl drotih@pendtadtidas wabndi tion pri or
to install atlon and use. one enbodi nent, the boot is adapted to forma
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Accordingly, a need exists for an improved barrier or device for preventing pest

incursions at such points common in standard construction.

Summary of the Invention

The present invention provides a solution to the problem of creating an effective
barrier to pest invasion around utility penetrations into foundations, footers, or walls .
of buildings and other structures. The invention provides means for creating a
barrier around an elongated member of a utility penetration, e.g., a pipe, and
optionally forming a continuous barrier with a surface such as a shielding sheet or a

concrete slab.

Briefly stated, there is provided a flexible preformed barrier boot adapted for
protectively sealing the area surrounding a construction utility penetration to keep
pests such as termites, ants and other boring insects from entering a structure. The
preformed boots may be stored in flat, folded condition prior to installation and use.
In one embodiment, the boot is adapted to form a continuous barrier with a surface

when installed.



2 5 MAY 2006 In one preinstalled configuration, the barrier boot conprises:
(1) a comw@adiobiady portion with a (i) a closed end fornedP@l/Ubdmssapex of the
conical body and (ii.) an open end adapted to receive an iﬁﬁg{xg@g menber
such as a pipe. The conical body is tapered fromthe open rd the

cl osed end so that the closed end can be cut to create an opening for
passage of said elongated nenber inserted through the open end of the

barri er bdoone amﬂws(all)eda:oofigwaﬁ(brerthebaaierbbet*xgnn;pr‘mesi on |l ocated at the open

end of th tion that cl os cont act,a surface when

t he boot ?13) ﬁ‘i'}'(%% pﬁ'gnf"f' g’agg @386& Mtpgapﬂ; B‘ﬁt%’é‘f‘: urfaces
such as abodylan@'(lt)aﬂkipbn@’ndfhda@tﬁd muewvepba%wr@ateﬂ‘membtet)smdmrémplpenhance t he
degree of _boot seali cip boot is i sta | ed o enetration.
An°| net al 108 CoBRTbsh s fapered Mrihe veen syd dpesichige Shsphandoadial % at, rol ded
boot and cméu bh@ Bhﬁ‘%e'cht ) &eateaarué;bémﬁ@/foragagéarg%téf%.d Slohdiited ﬁiéﬂ%rl on,

footer or wal ding or other structure by noving the sane

t el escopi mertydmfougmmﬁmrwrm ¢fdbe pariesPeet; anle utility penetration and
cutting tl@e% ?r‘ae“ﬂ |tff&n %%Hf'on%cél@&gi{?ﬁo;%% a &%e B?%y p&ﬁ?ﬁﬁ%‘? i$f an

el ongat ed | ty penetration enporary
friction radap'uedlt@nloaelgrcgntahtaaBurfau:e whpretfeibmcttiimimstaﬂiElehdﬁ@rigeo& I's further

secured or_seal.ed arqund th net r at nf er ent.i al ange portion
of “the. badarry T BRIl st b as aforerRe bt FONNOPULRBREE Al
shi el di ng sabeab figther ehR&icediedegfed G ol Bealigobhdr®elddot istivistaiesidn at i on
occurs. Alternatively, the boot is positioned along a utility penetration as

noted pri &?"tb’@eﬁﬁtlﬁt!%‘g the concrete foundation slab and such that the
circunferential flange is disposed internediate the underside of the

concrete foundation slab and the surface of the slab after the foundation is
pour ed. | rﬁ\run%ta&eﬁmnfmmpn imachievediabepening am instivicual flalfeldedberdandci de such
as an ' : LG ] | ease
Fashi on s eniagnd ol lufy punch Slorin B caRBd 1abié GBI A ERALE, P00

(unl ess t tog othetr slyudtuse lmjfmbhiegtbwsameﬁelesrrqmcmﬂysed)dowﬁbvardadimﬁqn ovewention

220, B o e Phna oot Feedl SMECT A8 Bbhao BBl BE L'
footers, passage of an elongated member of the utility penetration and adapted to a
temporary friction retention along the utility penetration until the boot is further
secured or sealed around the penetration. The circumferential flange portion of the
boot is then sealed to a surface of the foundation, footer, wall, shielding sheet or
vapor barrier through which the utility penetration occurs. Alternatively, the boot is
positioned along a utility penetration as noted prior to pouring the concrete |
foundation slab and such that the circumferential flange is disposed intermediate the
underside of the concrete foundation slab and the surface of the slab after the

foundation is poured.

In one embodiment, barrier boot is impregnated with a pesticide such as an
insecticide and/or a fungicide optionally in a controlled release fashion such as a
timed release or a substantially non-release fashion (unless the integrity of the boot

is compromised).

The present invention also provides another solution to the problem of creating an
effective barrier to pest invasion around utility penetrations into foundations, footers,

or walls of buildings and other structures prior to pouring a concrete foundation. This



or walls of buildings and other structures prior to pouring a concrete

f oundat i w0 o3RI x=ssWO 03/ 047338 4 PCT/ US02/ 38692 2 5 MAY 2006TASARBHIDI t he
invention provides nmeans for creating a barrier around an ql opge|sl  nember
of a utility penetration, e.g., a pipey and formng a contlnuous arrier
within the concrete surface. The devices of the present invention when
installed, prevent the formation of significant gaps between the device and
a utili tyamebfrta‘eismmmgrodwsvmméﬂmecttamhge tndetdrous@an ekingateayer . | f any
gaps are forned ey are small enou cf{%@he route of % crawl i ng pest is
di verted BPMbeGHT# PE%HPP?GV%‘Q"P P&-eRiPL ﬁda” INGy2 ESFHPEIUGHE P IERMIBIN ed.

Speci fi caiheleoheretd §ur’ﬁédeesl' hel AR s Wi Bre's@ﬁﬁhl/é/nt% vilen ingflibd YREverdaps
through the barrier reater than 1/16 inch even nore preferably 1/32

i nch. Bri'de fg@@aﬂonmflsm%@ﬁnt w@%wmg@@weeaud aglily pgngliatigraand

Cross-sec SR fa t (nventi on.
Figure 2 éﬂg{%ghé% ag\(f'&; ?ﬁc(ﬁ:]trHoss se%?qdﬁpvﬁevﬂ%pshe enﬁ'%gl mm% taré Pﬁ?Le '
i nventi onelw.lghsthaMhemutém@aroea\&lmgmmrd diderted ar significantlypestdctedtandn of a

concrete sI . _Fi ctlon i ew of th odi ment of the
vent | onaansielely PrbigcstecHeRlY i miRg e sRond MealY BE R Vi ew of "an
al ternati u@wtmb@@lga@mthr@fgrithe bafri? 1o ighshterfthgiin£165nBand eqen afopeat | C
representati on of | ayered substructure of one enbodi nent of the invention.
The | ayer Prferably t’%?p -the Figure represents the side of the material that
Is oriented toward the outside of the boot. Figure 6 shows a top view of the
enbodi nent of the |nvent|on for installation around a bath trap utility.

Fi gure 6ABHeiE of thedWawinashe enbodi ment of the invention for

i nstal | at tional
view of t @“%‘-ﬁ%a B MRoliot el g B8R GpBoARRIFRE o5
utility. theinvention.

Figure 2 shows a partial cross-section view of the embodiment of the invention as
. shown in Figure 1 installed on a utility penetration of a concrete slab.

Figure 3 shows a cross-section view of the embodiment of the invention as shown in
Figure 1.

Figure 4 shows a cross-sectional view of an alternative embodiment of the invention.
Figure 5 shows a schematic representation of a layered substructure of one
embodiment of the invention. The layer at the top of the Figure represents the side of

the material that is oriented toward the outside of the boot,

Figure 6 shows a top view of the embodiment of the invention for instaliation around
a bath trap utility.

Figure BA shows a side view of the embodiment of the invention for installation

around a bath trap utility.

Figure 6B shows a cross-sectional view of the embodiment of the invention for

installation around a bath trap utility.



WO 03/047338 PCT/ US02/38692 5 2 5 MAY 2006 Figure 7 shows a cut out section
of an anmab os07838r esenti ng t he two-di nensi onal enbodi neneCoiise2B642nvent i on
prior to installation around a utility penetration. Figure 7A shows a front
vi ew of a two-di nensi onal enbodi ment of the invention priorld 8 i8¢t allation
around a utility penetration. Figure 8 shows a side view of an enbodi nent of
the invention installed around a wutility penetration. | Figure 8A shows a
cross-sectional view of the enbodi nent of Figure 8 enbedded in concrete.

Fi 9 sh i d f_an enbodi ment of the invention installed d
a util it OBEE PN Bt Solerusaal ANl tepcRerdBo R NAT BB (e

enbodi mengmebdifmeditibethd invistioh bAr tonstalioh&lr8und-h Gfitg pbRefits a top vi ew of
an enbodi ment of the invention where the disc portion is cut to receive the

sl eeve portion depicted in Figure 10A. Figure 10A shows a top view of the

sl eeve poOgis| 1 Li NNt i i : : ;e
enbodi mnfbgﬁgﬁgﬁgﬁqﬁﬁg&r@g&f\g Méi %ﬁ@@%&ﬁ@ﬁ&@%ﬁ f)‘g t\ﬂ}'igzanv\\llg g &gﬁﬁ%nbodi ment
of the i ntcanstatatioplesound aatility pengloatidnon i s open to receive the sleeve
portion depicted in Figure 11A. Figure 11A shows a top view of the sleeve
portion with perforations to enable attachnment to the disc portion of Figure
11 to f or Riguhes shdvesl b wside vieke of ah @thbodimdntagii tiee ihXentiorghstalld@ambnda a si de view
of a dual ﬁ] eeve/ di.sc conposite device installed around a utility

penet r at i BHY PEYe¥8NBA7338 PCT/ US02/ 38692 6 2 5 MAY 2006 Figure 12A shows a
cross-sectional view of the device of Figure 12 enbedded in concrete.

Figure 8A shows a cross-sectional view of the embodiment of Figure 8 embedded in
concrete.

Figure 9 shows a side view of an embodiment of the invention installed around a
utility penetration.

Figure 9A shows a cross-sectional view of the embodiment of Figure 9 installed in

concrete.

Figure 10 shows a top view of an embodiment of the invention where the disc portion

is cut to receive the sleeve portion depicted in Figure 10A.

Figure 10A shows a top view of the sleeve portion, which combined with the part in
Figure 10, forms the embodiment depicted in Figure 12.

Figure 11 shows a top view of an embodiment of the invention where the disc portion

is open to receive the sleeve portion depicted in Figure 11A.

Figure 11A shows a top view of the sleeve portion with perforations to enable
attachment to the disc portion of Figure 11 to form the embodiment depicted in
Figure 12.

Figure 12 shows a side view of a dual sleeve/disc composite device installed around

a utility penetration.



Figure 13 shows a close-up view of Figure 12A. Detailed Description of the

| nvent i oowdogos7gisngl y, in one aspect, the invention rel at egTiukodsssarri er boot
providing protection against pest invasion. The barrier boot is particularly
suited to preventing or reducing termges, ants or other bqﬁiﬂgf?@§ects from
entering a building or structure in the area surrounding a Ity
penetration. In general, the barrier boot has a tubular portion with a first
openi ng adapted to closely contact an el ongated nenber passing through the

tubul ar prtio n the barrier is.installed. A second opening, K disposed on
t he oppos%ﬁ%‘“’eaaxgﬁc’\”ﬁ@ Q’B%F%?t'oﬁéfY'?Wrﬂf%?%g%l‘ﬂ‘éep?fe'agt"@@ %‘BP?"? At act a
surface sHfdters a foundation, footer, wall, shielding sheet or vapor

barrier. In another aspect, the invention relates to a barrier boot having a
conical body with a closed end fornmed by the apex of the conical body; and

an open " %Lﬁggﬁsﬁe%a%@ﬁ-ﬁﬁ'yfe%&t’ﬁ@@#eﬁéﬁqm act a surface when install ed.
ody

The coni cal I's tapered romthe open "bottom end toward the cl osed end
so that the closed end can be cut to create a "top opening for passage of an

el ongat ed g{@l grg i nsetr.t edf !i hr!ougItl the barrier. Wien installed, in addition
to the cl = ol VIO achi eved by the invention around the
utility pewredrdirighQin ohdaspar, 1B ifvantibn eglarRisne atiarfidrbdad pfdvidindp@itedtian be
further secured and/ or, seal ed around the penetration. The top or first

openi ng ofRGRRE! PEinvagione dihekardickpal b prticyifysuitedogevaniga @Ee of a
pull-tie Qéqdcgierthites, aptdbsthar b&riHY iks&its BrBA! &fbring 8 Bulidibg br SFud&@lignt can

include a pest Tepellent or pesticide. The bottom dr second opening of the
barrier bdkg awr sufeundinga tiity penetrationy dregeneral, thakdrdechratdias altuhgar havi ng a

fi ¢ ) ‘ . . _ :
(or "t he R e EES i< 8Befinb d8abAaR B'edsbly or Bhibrtated (Embsb Badling " ' O
sur f ace t dhroegl thet tabulad porfioe whencthetbarriartis aistdlledn desevand bpening pdispakest - an

I | at.i I i t.udinal ' f th I ' [
subst ant 1 a1 obPRdeR e BRlar hl B st SR RN Y o e

surface t gubleasaribasdatidnpiootdrewalk ahitidihg shedth@vapbebdreiet. i s install ed.

- In another aspect, the invention relates to a barrier boot having a conical body with a
closed end formed by the apex of the conical body; and an open "bottom" end
adapted to closely contact a surface when installed. The conical body is tapered
from the open "bottom" end toward the closed end so that the closed end can be cut
to create a "top opening for passage of an elongated member inserted through the

barrier.

When installed, in addition to the close-contact, friction fit achieved by the invention
around the utility penetration, the top or first opening of the barrier boot can be
further secured and/or sealed around the penetration. The top or first opening of the
barrier can be secured by tying, taping, the use of a puli-tie or twist tie, and/or a
caulk or sealant. The caulk or sealant can include a pest repellent or pesticide.

The bottom or second opening of the barrier boot of the invention can include a
circumferential flange having a first face disposed toward the top or first opening of
the tubular portion {or the conical apex) and a second face disposed toward the
ground or surface to be contacted. The circumferential flange may be disposed at
an angle relative to a longitudinal axis of the tubular portion and/or substantially



The flange may be adapted to be sealed to the surface by a heat-seal process.

Al t er nat W@%%”gg in addition to heat-sealing, the second%&ﬁﬁg,zggwtzhe
ci rcunferentt al ange nmay be secured and/or sealed to t

an
adhesi ve. The adheS|ve may include a pesticide or a pest reggplen Heat
seal i ng and/ or adhesive may be used advantageously when the barrier boot of
the invention is joined to a sheet-type pest barrier such as a woven or

nNon- Wovenpafaf¥tibhife shefie toebe%wamwtr@ ebh§ 1&fe WhétetheoY fBRsGNSIEEt Or &
st ai nl ess-steel sheet The sheet -t arrier may be specifically produced

as a physiitaflagge "ﬁwmwp}%@rﬁ%ﬁg{%@tthﬁaﬂﬁa@ by alheai-pealipiegdeps. t he barri er
of the i nKﬁQrtngﬁ\VbIW |P§dd|§&?r<fliq%ag%te%lﬁdjrtﬁ@ﬁ@cﬁﬁcfgc@ﬁf l?leﬁgﬂ'gﬁﬁ?érs t? jab of a

bui | di ng foundation by Tnsta ‘barrier so t second openi ng
and/ or ci flange way beisecufedangiéorisealedde die duifacet with an edbesivee EheabdheBive barri er

boot is a tiﬁauégépggﬁci&i Bpagg&r}gﬁéif%rrenbers such as nulti-sized

constructions pene i 'ONS and ut| instal | ations. Such el ongated nmembers
i ncl ude, but are not limted to, pl urrbl ng and utility supply pipes, gas

| i nes, and co dwts Such te be referred.to
gener al |y Faat satnaepalss Alnedvs el Betinectadvaitagnp el whe e barer DhRstgh
foundat i Oﬂwélihvérﬂii’ffn% joifdttoPSHEdM e pdat BarrRAELEIRhs BQRIvehDr@BRIVEIVRA T 0 contact
a surface of_ a physical or phy5| cal /chem cal Dbarrier that has been

per f or at etPXle shest, & eantinyoyseplasticen Gher polynedasheet onarstaialess-pieelishast.
hori zont a*rhg sﬁelé&'\?bé BaFrie%ayBeeédEcﬂﬁanﬁpor mgaamg.e?mreat e a continuous

protective barr I n an excavatlon are he di ggi ng work
i nt ended pbysicalicbenmmatpestdaimiay. dteendtivealydtheibanrierd te infenticermay be st ruct ur e.

The conti | rfa b ry utility
penetrati gﬁé&%‘ %‘5’&‘,95‘5%%‘,%‘!‘ %SI %?erﬁiﬁ}étletssfaﬁgﬂgﬁﬁnﬁﬁiﬂmﬁ 8%%" byl'ﬁ%?a@i% tF%rs of the
i nvent i onbhaier ko tiwtehd beconeidpenirig arl/@fcircaméaratiial flange Bagmbeddedrin éiteeas such
as utili té 'genet rﬂhi ons. Restoration of the continuity of the shielding
sheet is HAEMAT&Med in the area of the penetration by a close-fitting and
conti nuously sealed barrier boot of the invention. In sone installation
situations it may not be practical or desirable to pull the conical shape

over the pBRERFHribeAR ‘Slarﬁjaf’??é’sf@r§$ﬁt with elongated mempesguch | gsimuli$iaed nade in t he

boot aft egohdiRctioRs gaeafdaaneaﬁdhﬁﬁv it ARti6Ns. t Suéd biBhgAtaa rigRbers0 be pul | ed
around the WO 03/047338

include, but are not limited to, piumbing and utility supply pipes, gas lines, electrical
wiring, and conduits. Such items may be referred to generally as utility penetrations
and often enter a structure through a foundation or footer. One opening of the
barrier boot is designed to contact a surface of a physical or physical/chemical
barrier that has been perforated by the utility penetration. A suitable surface
includes horizontal preconstruction shielding sheet designed to create a continuous
protective barrier in an excavation area formed after the digging work intended for
the construction of a foundation and/or footer of a structure. The continuity of this -
surface may be compromised by the necessary utility penetrations (water, gas,
electricity) and outlet ducts. The barriers of the invention facilitate the restoration of
a continuous barrier in areas such as utility penetrations. Restoration of the
continuity of the shielding sheet is accompliished in the area of the penetration by a

close-fitting and continuously sealed barrier boot of the invention.

In some installation situations it may not be practical or desirable to pull the conical
shape over the penetration. In these situations, a vertical slit may be made in the

boot after the top opening has been created to allow the boot to be pulled around the



8 PCT/ U S02/38692 2 5 MAY 2006 pipe. After the boot has been pulled around,
the freshly created edges nay be overl apped and adhered. The adhesi on nmay be
acconpl i YR 'B3% nunber of neans, including heat seamni rffBYSS8%Bf an
adhesive. The barrier boots of the invention may include at?3j ¥&sE00bne
polymeric material. The polyneric matérial can include at |east one
pesticide or a pest repellent as an active ingredient. Alternatively, the

barrier boot |tabI maj erial including a woven or

non- wover® R%ﬁ%éﬁe Qmaﬁ‘ rbgtﬁlﬁgr?é?% gy P@at?%%‘l‘ﬂ?%{gay Bfai nl ess- st eel
or al umi weinapp%a%daaddr@e@wﬁe aBhE$6mh wrar@!tumcwtﬁdtsﬁéu Behintmoeest repel | ent
or pesticide supplied in another for or exanpl e, arrier boot of the

i nvent i oA} BE udingohegtisgaming:en use efanAdhesiecont rol | ed rel ease pesti ci de
spread in the area beneath the barrier, formed by the sides of the barrier
and the surface having a utility penetration. The space on the interior of
t he barrilhe bmgierqu:ttsabhther'nnveantioh veayioplotié ehleast opepelymiede materialy Thei t abl e

o ymar MRl o bRk B RSP Besicl i bR kaellehRaO 88 abbid D)
barrier, mgreduenuemternatwm tihebwienbdotahayby niadettﬁbinq suithlsleinsdtensi not ed
above, woven or non-woven textil e, 2’8{#@{%5' Cc or tallic materi al
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As a physical barrier, the invention may be formed of any suitable material as noted
above, e.g., a woven or non-woven textile, a polymeric or metallic material (such as
stainless-steel or aluminum). In sheet form, the material should be flexible enough
to allow it to be conformed by a fastening means to the contours of a utility
penetration on one end, and to a surface of another barrier, wall, or floor, on the

other end.

The polymeric material that forms the barrier boot may be obtained by the extrusion
of polymers, particularty polyolefins, such as polyethylene or polypropylene or
polyvinyl chloride and analogous (co)polymers, the thickness of which is between 0.5
mils and 50 mils. A pesticide may be incorporated in the polymeric material during
extrusion of the polymer film, the proportion being a function of the effectiveness or
the active ingredient used. The production of the polymer film may be carried out
starting from the polymeric material by hot extrusion-blowing or by extrusion, it being
possible for either one of these extrusion methods to be followed, optionally, by hot-

pressing and analogous processes known to the person skilled in the art.
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additional layers to add strength and puncture resistance to the barrier. This
additional layer or layers may be placed in any location with respect to the releasing
and retaining layers, but an additional layer is preferably placed between the
releasing layer and a retaining layer. The barrier boot may aiso be formed by
sandwiching at least one pesticide releasing layer (or non- or minimal-releasing

layer) with at least one pesticide retaining layer as described in WO 02/43487 A2.

In one embodiment, the above-noted releasing layer comprises a layer of a
microencapsulated pesticide such as an insecticide or a fungicide. For example, the
microencapsulated pesticide may be any of the microencapsulated materials as
described in U.S. Patent Nos. 5,639,710; 5,725,869; 6,133,197; or 6,149,843.

The barrier boot may also include additional layers to protect the barrier from
environmental factors, such as, ultraviolet rays. These additional protective layers
are generally included as the outermost layers of the barrier boot. Also, these
protective layers may be made of heat-sealable polymers to facilitate heat-sealability
of the barrier. The thickness of these protective layers may generally be in the range
from about 0.0005 inch to about 0.003 inch, preferably about 0.001 inch. The layers
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nat ural  Mggynistic matrix and a pesticide that is dispersed throughout the matrix or by a
microencapsulated pesticide. In one embodiment of the present invention, the
polymeric matrix is made of low density polyethylene. in another embodiment, the
microcapsules contain suspensions of biologically active compounds and an
ultraviolet protectant.

The term "pesticide" as used herein includes insecticides and fungicides and any
bioactive chemical that repels and/or prevents pests from contacting or penetrating
the barrier boot. Classes of suitable active ingredients for use include pyrethroids,
pyrazoles, organophosphates, phenylpryrazoles, necnicotinoids, inorganic borons,
benzoylureas, amidinohydrazones, fluoroaliphatic sulfonomides, natural mectins,
noviflumurons, chitin synthesis inhibitors and other known active ingredients for pest
control. Suitable insecticides include, but are not limited to, imidacloprid,
thiamethoxam, clothianidin, acetamiprid, fenvalerate, isofenphos, pyrethrin,
pyrethroids, bifenthrin, chlorpyrifos, bendiocarb and combinations thereof. The
insecticides may also include cyhalothrin, lambda-cyhalothrin, gamma-cyhalothrin,
cypheonthrin, cyfluthrin, tefluthrin, cypermethrin, deltamethrin, permethrin,

resmethrin, and combinations thereof. A preferred insecticide is lambda-cyhalothrin,
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prevent deterioration of the integri e barrier caused by fungi.

Exanpl es dRrEgl t abl e fungi ci des i ncl ude propi conazol e, difenoconazol e,

fl udi oxoni |, netal axyl, nefenoxam azoxystrobin, trifloxystrobin, fural axyl,
chl or ot hal oni n, fenpropi di n, fenpropinorph, cyprodinil, oxadixil,
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propiconazole, difenoconazole, fludioxonil, metalaxyl, mefenoxam, azoxystrobin, ‘
trifloxystrobin, furalaxyl, chlorothalonin, fenpropidin, fenpropimorph, cyprodinil,
oxadixil, cyproconazole, pyrifeniox, fenpiclonil, penconazole, thiabendazole,
pyroquilon and mixtures thereof. Fungicides that may be used also include
trichloronitromethane, mixtures of methylisothiocyanate and 1,3-dichloropropane,
sodium N-methyl dithiocarbonate, 2,3,5,6-tetrachloro-1,9-benzoquinone, calcium
cyanamide, biphenyl, copper naphthenate, dichlophen, fentin hydroxide and

combinations thereof.

Strength and puncture resistance of the barrier boot may be increased by adding a
scrim layer to the polymeric sheet from which the boot is fabricated. The scrim may
be made out of a woven polymer, e.g., woven polymers made of high-density
polyethylene. The scrim layer may have a thickness in the range form about 0.002
inch to about 0.006 inch, or about 0.004 inch. In some circumstances, no additional
strengthening of the barrier may be required, and flexibility of the barrier may be

increased by excluding the scrim layer.
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opened through the slab. Also it is common plumbing practice to put plastic sleeving

or foam (for example, polyurethane) around pipes to allow for expansion and to

prevent contact of copper pipes with cement. Both of these practices may lead to

crawling pests-sized gaps. Also during the lifetime of the slab, it is exposed to many

pressures, inciuding expansion and contraction of the concrete, expansion and

contraction of the pipes, all of which may lead to gaps opening near utility

penetrations.

The descriptions in this section refer to a conduit passing through a concrete
structure. A conduit is strictly a channel or pipe for conveying a fluid or for enclosing
electric wires, cables, a multiple of flexible piping. While this characterizes most
utility penetrations through a concrete slab, it is recognized that other penetrations
pass through concrete as part of some house building practices. These may inciude
hollow or solid stakes that act as supports for pipes and as part of the structure of
the cement. This embodiment of the present invention helps protect against pests
around all penetrations, therefore the following description will use the term “conduit’

to include all penetrations embedded in concrete.



contraction of the pipes, all of which may |ead to gaps opening near utility
penet r at i wp3/07138s descriptions in this section refer to apcandue/ssepassi ng
through a concrete structure. A conduit is strictly a charirgerll @ qm pe for
conveying a fluid or for enclosing elettric wires, cables, ﬂp’ru P pl e of
flexible piping. Wiile this characterizes nost wutility penetrations through
a concrete slab, it is recognized that other penetrations pass through
concrete aSoRsiits roay eigECoRAIEie @ vatieheofpngla, itussconmivids eayegxtendc| ude  hol | ow

or solid S&&hﬁly#ﬁ\%ﬁgﬁ réié’QBBrﬂ%é\%rr tlpéggﬁ y%f&% c?o?‘né)ﬁ\rﬁorﬁfnnttagﬁf structure

of the ceme ment of Inventi on ot ect
agai nst petreughaoocrele mdteqseﬁbe camdumssmay hetrrelcessartbe hotigliengtpsdestor i pti on
i to include all penetr.at edded, i

concrete.  WEnDS) Bie 98 3o hre B85 My SrtalGRE SB Sk ORTrR M ety Bt o1

concret e aangles drstpiuld @iko BBEECogriZbdIhaidRskibié Bomditsanae e paselin & eahiglt t hr ough
a concrete sI b, however t%ay Wé% al so cone in horizontal lté§ t hr ough, concrete
f oot ers. Bt & conEgte shuciis aad /13y Re puved- TthegRyentieg CRgAhEeINp| ane  of

the concr eﬁvm HpfAeaLE Al BbRGSits Mt ;%Hsﬁfﬁroﬁpﬁ%rc%n%réérs,ﬂﬁétgFees at a variety of
angles. It should al so be recognized thal flexible conduits may not pass in a

straight |I|ine through a concrete structure and may be curved. The invention

descr i bed g dhoeth he Bick B Ao bugPR e i) 1RAPSe azAugth 2 conorete

structure. aspec I'n suc a manner that it may
be install piueicnnfrgurpmrtsdﬂfomgmabatbmmpkmhamnasa regioh errapedmgarmpenlsa regi on

surroundi n bIo Q fro concr te ro AP uring of a
concrete sﬁiggkeg{/&ﬁggﬁ qgﬁﬁ’g c%'ﬂg %%nr\ge 3 %%HCF%SPF‘% et?yg'ﬂ 2d around the
pi pe such ea'naDomimﬂbus&edbaabai'rlebmacedrhlmupdIﬂ}i@ﬁ@e@‘uchhs&ncdpeﬁlogtﬂtmhrdm is to
allow roomfor_future in | atj on of pjp need o nate w.th a bath
tub or sho WF'OB‘JPBB%Pﬁth!f'ncqrg’gH'Eﬁ“OBb%S’rajE’& ';‘?Oﬂh@\f\ﬂ’t“rz%'”?tﬁ@tgpr?é PBESconcrete
pour. The pheghcditoMhattip witteal bafEh & ShaR¥r WRos<LhdsifdteiB not EEdurdtbykndwinh di rt
or refilled later with concrete. The device is designed to acconmpbdate

vertical bathpdme eficopgratenuss HHfegipRP! sinjitled FONCEPEERY A ENARERe t ho bath .
trap voi d_iefinb@hith ReSr RAindcfatér iftl ddrcRéle WrhB odlich i0tesighed Bt - The devi ce

consists o
accommodate vertical barriers of various shapes and sizes in situations where the

bath trap void is left open or later refilied with dirt or concrete. The device consists of
a barrier boot that has a tubular portion with a first opening adapted to closely
contact an elongated member passing through the tubular portion when the barrier is
installed. The top or first opening of the barrier boot may be further secured and/or
sealed around the penetration by tying, taping, the use of a pull-tie or twist tie, and/or
a caulk or sealant. The tape, caulk or sealant may include a pest repellent or
pesticide. A second opening, disposed on the opposite end of the tubular portion, is
adapted to closely contact a horizontal component of barrier material by means of a
circumferential flange that may be sealed to the surface by a heat-seal process.
Alternatively, or in addition to heat-sealing, the second face of the circumferential
flange may be secured and/or sealed to the surface with tape, adhesive, caulk or
sealant. The tape, adhesive, caulk or sealant may include a pesticide or a pest
repellent. The horizontal component of the device consists of a section of flexible
barrier film that has at its periphery an upturn, supported by a reinforcing material,
that may embed in concrete during the pouring of the concrete slab. The reinforcing
material may be any material that gives rigidity to the outer edge including plastic
materials (polystyrene, polyester, polyethylene, PVC and many others), or metals
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In another aspect, the invention relates to a barrier device providing protection
against pest invasion. The barrier device is particularly suited to preventing or
reducing termites, ants or other boring insects from entering a building or structure in
the area surrounding various utility penetration. This barrier device is particularly
suited for resisting the passage of pests into a building along a conduit set in
concrete. The barrier has both a sleeve portion intimately attached to the conduit;
and a means for diverting or significantly restricting travel of said pest. The barrier
may be fabricated from a melt blend of thermoplastic polymers and pesticidal
materials and be in various forms. As discussed above, the barrier may be formed

from various layers including non-releasing layers and releasing layers.

The means for diverting the pests ideally resuit in the complete outer edge of the
diversion being embedded into concrete to form an integral seal with the concrete
slab. The extent of the embedment may vary depending on the type of conduit or
the installation. The outer edge may typically be embedded by 1/8 inch to 8 inches to
ensure a good seal; preferably by ¥ inch to 2 inches and more preferably by

approximately 1 inch.
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(polystyrene, polyester, polyethylene, PVC and many others), or metals (stainless
steel, aluminium and other flexible metals, for example). This additional material or
reinforcing material may be in the shape of a rigid ring that may be attached to the
flexible barrier by a number of methods including, but not limited to, adhesives, heat
seaming, sewing, rivets or wrapping the ring inside the flexible barrier material. This -
material may have many different dimensions from a wire to a small sheet of plastic.
The rigidity of this reinforcing material may further be increased by attaching the
material to itself where the ends meet. This may be accomplished by a number of
methods including, but not limited to, staples, belt type fasteners, Velcro® fasteners,
baseball cap fasteners, adhesives and other type fasteners. Altemnatively, a pre-
formed three-dimensional shape may be placed inside of the thus formed well to

ensure the formation of a cup, such as solid circular plastic rings or metal doughnuts.

The device may be attached to the utility penetration by tying, taping, the use of a
pull-tie or twist tie, and/or a caulk or sealant. The tape, caulk or sealant may include

a pest repelient or pesticide, Other mechanical fasteners that may be used include,
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above the surface of the concrete. Consequently the cup embodiment may be fully
embedded within the concrete or may be installed in a manner, which allows there to
be a continuous sleeve of plastic around the conduit above the level of the concrete.
Therefore the total height of the installed device could be from 1 inch to 10 inches.
For a device to be installed in concrete from 1 inch to 3 inches and preferably 2
inches to 3 inches. For a design which is intended to be present throughout the
entire depth of concrete the design may be from 3 inches to 8 inches or greater

depending on thickness of the concrete.

The barrier device of the present invention may be a pre-shaped flexible sheet
(Figure 7A), which is formed into a conical shape in-situ around the conduit; or as a
pre-formed conical device ready to slide over a conduit and attached in a manner
described above. The flexible sheet should have a method for adhesion along the
jong straight edge enabling the formation of the device in the field. This method of
adhesion may include chemical adhesives including sealants and caulks (e.g.
Weatherban® sealant tape from 3M, Tapecoat® Moldable Sealant from Titus),

adhesives, glues, hot melt adhesives, tapes (e.g. Tapes based on 3M°® High
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I nclude a pest repellent or pesticide. The larger circunference of the

bl ocker nanajlerepening efithe gone angh atleast ong fastenerigpitaghed pear (ltochiorkrete. To
inches below) the larger opening of the device. This second fastener, in combination

with a rigid ring along the circumference of the larger opening, forms a well which
may accept concrete and thus form a complete seal, as shown in Figure 9 and 9A.

In another aspect, the barrier of the present invention has the form of a composite
sleeve and disc structure. The sleeve of the device may extend to one side of the
disc or to both sides of the disc. The length of this sleeve may be such that the
barrier device is installed completely within the concrete structure or long enough
that the sleeve extends beyond the concrete structure such that the pipe is
continually encased in plastic throughout the concrete structure. Consequently the
total height of combined sleeve(s) may vary from 1/16 inch to 8 inches. Preferably

1 inch to 6 inches and even more preferably 2 inches to 6 inches. The sleeve of the
device is installed to closely contact the conduit while the disc is installed such that it
embeds into the concrete surface. The extent to which the disc extends beyond the
pipe may be adjusted to varying situations. The disc should have a diameter such
that the disc embeds into concrete. In some cases this will require the disc of barrier
material to extend beyond a plastic or polymeric material that is placed to protect the
pipe from the concrete (for example polymeric foam materials or plastic tubes).
Although the disc may be any diameter, it is usually designed to protrude a distance
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Consequently the total height of conbined sleeve(s) may vary from 1/ 16 inch
to 8 inches. Preferably 1 inch to 6 inches and even nore preferably 2 inches
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plastic materials (polystyrene, poiyester, polyolefins (polyethylene and polypropylene
as examples), PVC amongst many others), metals (stainless steel, aluminium as
examples). The rigid ring may be attached to the flexible barrier by a number of
methods including, but not limited to, adhesives (e.g. tape, hot melts or other
adhesive materials), heat seaming, sewing, rivets or wrapping the ring inside the

flexible barrier material. There may also be one or multiple reinforcing rings present.

In another aspect, the device is designed in such a manner that the device may be
installed in those situations where it is not practical to pull the device over the end of
the conduit. In the case of the composite disc and sleeve design, the device, as
shown in Figure 12, is designed with a continuous opening running parallel to the
sleeves of the device and perpendicular through the disc in a continuous fine. This
opening aliows the composite disc and sleeve device to be pulled open and wrapped
around the pipe. The cut edges of the device may then be mated back together
such that the product is sealed against termite entry. In one particular embodiment,
the split in the disc is offset by a number of radial degrees between the bottom and
top layers or halves of the disc, typically between 10 and 60 radial degrees. This
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and around the utility penetration, the top or first opening of the barrier device may further

be secured and/or sealed around the penetration. The top or first opening of the
barrier may be secured by tying, taping, the use of a pull-tie or twist tie, Velcro®
and/or a caulk or sealant. The tape, caulk or sealant may include a pest repellent or

pesticide.

The barrier device may be adapted for use with conduits such as multi-sized
constructions penetratioris and utility penetrations. Such utility penetrations include,
but are not limited to; plumbing and utility supply pipes, gas lines, electrical wiring,
and conduits. Such items may be referred to generally as utility penetrations and

often enter a structure through a foundation or footer.

As discussed above, the barrier devices of the invention may include at least one
polymeric material. The polymeric material includes at least one pesticide or a pest
repellent as an active ingredient. Alternatively, the fiexible barrier device may be
made of any suitable material inciuding a woven or non-woven textile or a polymeric

material, or a metallic material (such as stainless-steel or aluminum). In sheet form,
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multitude of materials and sizes. Often flexible materials are subject. to attack by
crawling pests, particularly termites and thus the combination of a flexible material in

these designs along with a pesticide repellent is of particular benefit.

In another embodiment of this invention the devices described above may be
prepared using a polymer blended with an insecticide material which is prepared
using a manufacturing technique which melts the polymers togethér and
incorporates the insecticide in a single step. Such a technique may be the use of

injection moulding.

Referring now to the drawings, Figure 1 shows one embodiment of a substantially
conical barrier boot 2 positioned on a utility penetration 8 for a building under
construction. Utility penetration 8 protrudes up through the ground 18 and a termite
shielding sheet barrier 16 that has been laid over the foundation area prior to pouring
a concrete foundation slab. Barrier boot 2 has an opening 6 and tapers toward an
apex 4. Opening 6 of barrier boot 2 is circumscribed by flange 10 having first face
12 and second face 14. In one embodiment, opening 6 has a width of from 4 to 12
inches. Second face 14 is adapted to closely contact sheet barrier 16 when



repell ent as an active ingredient. Alternatively, the flexible barrier device
may be nmdeiefrzany suitable material including a woven opcmaiseygséen textil e
or a polynmeric material, or a nmetallic material (such as ggmm-steel or
alum num. In sheet form WO 113/0473381PCT/US02/ 38692 20 2 5 006 the
material should be flexible enough to allow it to be confornmed by a fastening
means to contours of a utility penetration on one end, and enbedded into the

concret e #stali@tion ef barriehboeithis compipted REOUSE Ulilirpenetratien BaShepkbarfief ns t he
barrier dqgic ; ' : ' iDPL T Lyl arly
pol yol ef i ﬁé&&g C eo?l&;m%%%r@gc?ﬁ&u@ﬁéééﬁdlgg?‘%%Fgﬂggrgﬁfgn&% poﬁ%vﬁirﬁﬁrﬁ%%ﬁori de
and anal ogoadjacemn)tpal buitding, stiubture to b& nempletdd iolowingiisstaistime el badies 2mi | s and
50 mls. A pesticide nay be incorporated in the polyneric nmaterial during
extrusion of the polyner film the proportion being a function of the

ef f ect i veBasterdoot Dés instalied arowgpdadiligrienggation e pacishiopeérimg 6fof baeiepol yner
[ rial by hot

filmmy _be carried out starting fromthe pol yneric nat )

ext rusi on Ztﬂvg\y\y%ercﬁndoé}) ole.gﬁpylgqr%y atio 8 il quﬁppd 208 Hb"ﬁgﬁ? %%’Eg?fd" ithd

anal 0gous e RERRP BEbAMBID. A9 tHS Boind Vaprfdt Bikicut 8&lshéwi Bf dasted Haepadvant age of
using a flexible barrier material is that it gives installation advantages

i n i nst al 12Adibgfies is pusheddewhwardigyer gty peasetriones wrlilispeenst fageld of it a

mul titude d | : : [ i heet. to
att ack by RTRey bt o rpbl Gilnbl RS, hE RIS iR hEatiIRE  on ot
a fl exi bl er othteewisealadhesivelp gsireditesthg sbeel argend @.h a pesticide repellent is of
particul ar benefit. In another enbodinent of this invention the devices
descri bed above nmay be prepared using a polyner blended with an insecticide
mat eri al \Miguré 2icf tine GRisgh shiwsdh installed tasfigurativt éfehd bagiee bobti Zbf thel ts t he

pol ynmers together and Jincorporates the insecticide in a single step. Such a
Fechn que PHERFTD GV EREET 8T GrooMCHE 8 Sy RURR B T e RIS he
drawi ngs, cbhérétefolmMiaRHe cORGleRIMBOAHATRIM sIAS 5@ chtdadndiontrhbty, miié cal barri er
boot 2 positioned on a utility penetration 8 for a building under

const r uct iSPACER? farmbeatwaen the pasivhera) egaesielibe FanensiaipyRdatnd Yk &R@nds and a

termte the utility penetration 8. These small spaces provide entry points for subterranean
termites to enter the building from their earthen tunnels in the ground 18 beneath the
- building. Since the termites can construct earthen tunnels up to the structural studs
and other wood used in the framing of the building through these entry points, these
entry points are critical places that require shielding.

Figure 3 shows a cross-sectional view of barrier 2 of Figure 1. Figure 4 shows an
alternative embodiment of the barrier of the invention. Truncated cone 30 is similar
to barrier 2 of Figures 1 and 2, except opening 32 is provided in predetermined

diameters selected to provide close contact with commonly used utility penetrations. -

Figure 5 shows the multilayer substructure of one embodiment of the barrier. See
Example 2 below.

Figure 6 shows a barrier boot that has a tubular portion with a first opening 80
adapted to closely contact a conduit 81 passing through the tubular portion when the
barrier is installed.” The top or first opening of the barrier boot may be secured by a
pull-tie or twist tie 82 as shown in Figure 6A. A second opening, disposed on the
opposite end of the tubutar portion, is adapted to closely contact a horizontal



shi el ding sheet barrier 16 that has been | aid over the foundation area prior
to pouring a concrete foundation slab. Barrier boot 2 has an opening 6 and
t apers t owendoenss apex 4. Opening 6 of barrier boot 2 is @maruswscsdisbed by
flange 10 having first face 12 and second face 14. In one, ﬂﬁ@?%ﬂ'ﬁent’
opening 6 has a wwdth of from4 to 12 %nches. Second face | s adapted to
cl osely contact sheet barrier 16 when WO 03/047338 21 PCT/ US02/ 38692 2 5 NAY

2006 installation of barrier boot 2 is conpleted around utility penetration
8. Sheet [RFPPBENt of darrerdpalprialdy mapRT et Cirargerntial {ange that 5anbeas or ot her
exteri o SeBehialife WIRBA HeateafBloR684!! ThE nBrfbtidi LoifboMehtiGitiee L0 be
conpl eted follow ng installation of barrier 2. Barrier boot 2 is installed
around ut idevice cpasistsraita sastien bi/fiexikie ibagriaspigmitiha) raisatt itb peripkery ap uphern upper
end 20 of gqut |1 L.OF ' | SakN 6] - act with
the i nt or iS5 SPolisRYE FahoRhd ptlrs) st B ol P by 1Hedgfildh "0, Gashed
line 22, canmpobamtrwith reinfoinushttiatiaNowsthe device tatembeddyin penereteadiuring 8 untii |

e 10 is in close contact with sheet barrier 16. The

second fa 14 of flan
f1 ange 10%6%"?‘?‘[5]9 ‘?féh?cgﬁ%{?@os'a%r ot herwi se adhesively joined to the sheet

barrier 16. Figure 2 of the drawi ngs shows an installed configuration of the
barrier boot 2 _of the present invention after a concrete foundation slab 50
has been pé@red. shays smeut aubsestionotrasy annuys igeresentingthe flexinieiaheadn sl ab 50

cures and £ ] : - " edges of
the concrete féﬁ\?\ryyit@%\nﬁ?ﬁ?@gﬁ Qﬁ% ﬁ%ﬁé%%?&b&%g’ncg? I’r?%?lg)gﬂrjllegés Ez";?‘"Jhese smal |
spaces pr cnmkisireentrof the investidropriario irstalktien mrourslaritilidy peneteationsr Thiee bui | di ng
fromtheir, earthe upnel s,in.th rou 8 b ath i 1di Si nce the
termtes élgﬁ%!:eo&tfbsﬁgg hg? géﬁ%ﬁﬂ@ﬁ”tfﬂ?%@ﬁg%pajl?%g ﬁﬂ‘gogg Pﬁ%ﬁm gﬁ!fges%ﬁ?g’ghgand ot her
wood used formdtioa of nmﬁm?@fn thbdieldk 'ﬁhd iaﬂgidﬁhibﬁugﬁ_irﬁ?tgﬁ'@ rﬁaitlgﬁal gmatgimﬁdt hese
entry points are crjtica aces that require shjelding, Figure 3 shows a
Cross- secBPHF%?‘?gﬁ %fjv\l,hgﬁeg PRENIRG tﬂa‘#{@%ﬁ@'@' rigﬁdgupgc%ti‘gen%é’@cedﬁ alternative
enbodi mentjofied. he barrier of the invention. Truncated cone 30 is simlar to

barrier 2 of Figures 1 and 2, except opening 32 is provided in predeterm ned
di aneters selected to provide close contact with commonly used utility

penetrati Gfgure 8 shows a side view of an embodiment of the invention instafled around a
utility penetration. The top end of the sleeve portion is attached using a cable tie
100, and to assist with the embedment in concrete, the second opening is inverted
and cuffed to form a doughnut shaped well 101 of the material. Figure 8A shows the
device embedded in concrete such that the outer edge of the cup is a certain

distance away from the conduit such that concrete flows into the cup.

Figure 9 shows a side view of an embodiment of the invention as shown in Figure 7A
installed around a utility penetration such that the smaller opening of the device is
orientated towards the ground. The thus formed cone is intimately attached to the
pipe using suitable fasteners, and at least one fastener is attached at the bottom
110, close to the smaller opening of the cone and at least one fastener 111 is
attached near the larger opening of the device. This second fastener, in combination {
with a rigid ring along the circumference of the larger opening, forms awell 112

which can accept concrete and thus form a complete seal and is embedded in

concrete as shown in Figure SA.



Figure 5 shows the nultilayer substructure of one enbodi nent of the barrier.

See Exanpb&s344B6d ow. Figure 6 shows a barrier boot that aghied/skyl ar
portion with a first opening 80 adapted to closely contacljaieqpduit 81

passi ng through the tubular portion whemn the barrier is installed.' The top
or first opening of the barrier boot may be secured by a pull-tie or tw st
tie 82 as shown in Figure 6A. A second opening, disposed on the opposite end
of the tuliguse 1pshowsa,top sieadaireembadinieat el the dovention whehothiezlist portiiD

of o i 1 oURY 2PERENSE RTChiEe At 1ein e SR i yoP Rercihe i 6™ nlat - con

process. pbeichold1ziepictéd @reerUA. OFighiree1 0Alshowea espibwict tiRd sleviect | on of
flexible barrier filmthat has at its erig_hery an upturn 83, supported by a
rei nf or ci RGMIPRVENELIS waPged 9, th‘ﬁdﬁY'g‘ﬁF‘% igBd IrRIPUWRPzont al  conponent with
reinforcing material allows the device to enbed in concrete during the
pouring of_ the concrete slab. Figure 7 shows a cut out section of an annul us
r epr esent iFigyre Aé shpwgiaspe visneeftan embedimeshef the investion where the disg pariien 7A shows
a front vi f fd X : t 5'%% A . - [ ' to

I nstal | at ih%%"agrogheﬂﬁugg 39???%%;‘/%;@%&'? at'i ogﬂ.'c;}f'ﬁéé) '&%? Eeri(‘lﬁﬁ}.xg@’ Zﬂé‘a‘e?i’afﬁ'g&él‘g}& met hod

f or adhesisbowSa tap giew ¢fttbe lerye portmnglith paitpeatemabiidirtg enkblersdtacbment tot he
device in,the field: an ditiopnal reinforcjn terial Q1 attached to
the edge &f° &'ﬁ%pgrehc‘fgr?gr&d@b’é%ﬂigo l%mat aegmdfﬂ‘%'ﬂéiepﬁtégiﬁ‘ﬁf@“’&? e the device is
formed. Figure 8 shows a side view of an enbodi ment of the invention

i nstal |l ed _around utility penetration. The top end of the sleeve portion is

attached (r4gueg 12 sbappé@ %“i’fé"'e!’_ ,?%S'PSV%@@P@”\MOPW fRdce Msidre aroynd
concrete, atmmgﬁfmﬂﬂtmenh@a;d G firVepeh® of aRelbaiikl 8dcidevice iRy ghnut

shaped well 101 of the material. Figure 8A shows the device enbedded in
concr et e SRUNA A Penplsation usingg gableftiet 148. (dptidnally the poliem slegveisaince away from
t he condui ' : ' : ows a side view
of an errbggf:@rr%ﬁ{?n E%%ﬁgﬁﬁbgﬁfitﬂ&ggcgﬁ%%&%ﬁd i@i gul?ae:é %B&fo%gﬁaél | ed around a
utility pentreiagidse sucture hal lamhivateddntodhe disemanigo ghpart écteasedaigidity to

or i ent at eqd GURT iy FOF2ALANNE  FBS-LMSnLINAT 8 FRMIcE drFiduiBYs! v attached to

t he
embedded in concrete.

Figure 13 shows a close-up view of Figure 12A where the device is embedded in
concrete such if any gaps 150 are formed, there are no continuous gaps between

the barrier and the conduit greater than 1/16 inch.

EXAMPLES
The following examples are provided as illustrative embodiments of the invention,

and are not intended to be limiting of the scope of thé invention in any way. -

Example 1 Instaliation of a Cut-to-Fit Conical Barrier

A conical barrier having, initially, a single opening bordered by a flange adapted for
heat-sealing to a sheet-type barrier is used. The body of the barrier boot is formed
from a material including an active layer of a polymer matrix and a pesticide such as
lambda-cyhalothrin dispersed through the matrix and a binder such as carbon black.
This active iayer is sandwiched between two layers of SARANEX (The Dow

Chemical Company, Midiand, MI). This arrangement prevents any substantial loss



pi pe using suitable fasteners, and at |east one fastener is attached at the
bottom 110, close to the smaller opening of the cone and at | east one

f ast ener wild3/048338at t ached near the | arger opening of the ng 6 s second
fastener, in conbination wth arigidring along the cir rerice of the

| arger opening, forns a well 112 whichk can accept concrete and thus forma
conplete seal and is enbedded in concrete as shown in Figure 9A. WO

03/ 047338 23 PCT/ US02/ 38692 2 5 MAY 20176 Figure 10 shows a top view of an
enbodi nen?! B larrda-anaiethedm upildhe ovtes SARANEY IS brsrchemhs Thm PERISIAeNS wi t h

pre-cut SihehSavaidblé th AN E@NE/IMAnt IN@edres of he'tie&iH SubERhat bRy R POrtion
121 depicted in Flw%ure 1 Figure 10A shows a top view of the Sl eeve

0A.
porti on wWeeeh viagheubsgashds peevested t he device depicted in Figure 12. Figure 11
shows a top view of an enbodi nent of the invention where the disc portion
has an opening 130 to receive the sleeve portion depicted in Figure 11A
Fi gure 11PRriosthavstalietivomf theebardér, thecaisterctiomsite isqeparet forethe dnsdallation 131 to
enabl e attac

ment..to he. di sc portion of Figure 11 to formt.he odi ment
dopi cted P HUBAPUSand Wiy p&Reions 3t B e Pun sheal b S st bR oc
conposi t eowi\the enidiresdra4 trthdviPmeditiiey pénetratiohd) @BrigTcrddsPshapBaandisiBn®in f i rst
opening of the barrjier disc device is secured around the penetration using a

cabl e ti ethegheetbarrighal |y, the bottomsleeve is secured in the same nmanner.
The disc part of the device has an optional re- enforcing disc structure 141
| am nated into the disc part to inpart increased rigidity to the disc.

Fi gur e 12Ahe honisalbacrierds plased iatomaihe\engvof @h alorgaled mesmbsir ofthpuutidityl2  enbedded

in concre .Our 3 .S | gse- ' f._Ei > devi ce
o embodapietRiB Sehi e Bite, e R e ol Mep e firGudr el 2%
cont i nuouthegapicabbbdyeisrpladeneve #hig pipe eaddintinteqipmeland isgiredy @rconbeot with16 i nch.
EXAMPLES _The f.ol | oM ng exanpl es ar.e vi ded I 1| ust lve. odi ments of
the i nventEdRterion g Paasin e draion BbREARGK A APt ARBISRAUBaNGt ¢ he
| nvent | onehd ofihg pige/may be ascertained from the exterior of the conical barrier, by touch

or by visual inspection. The excess portion of the conical body, from an area just

beyond the pipe end to the conical apex, is then trimmed away to create an opening,

which will allow the passage of the pipe end. The newly created opening closely

contacts the outer surface of the pipe.

The conical barrier is slid along the pipe in the direction of the sheet barrier until the
outward face of the flange surface contacts the sheet barrier. While the flange is
firmly in contact with the sheet barrier, the materials are subjected to a heat-seal

process in a known manner.

Example 2  Multilayer Barrier Boot -
The barrier boot substructure can be produced as a multilayer, substantially non-

releasing material. The layered structure can be produced as an extruded and

taminated polyolefin film. The active ingredient, lambda-cyhalothrin, is incorporated

into a centrally disposed layer that is sandwiched between layers of SARANEX film

(Dow Chemical Company, Midland, MI). A layer of woven, high density polyethylene
(scrim) is included to provide additional strength and durability. The outermost

layers are selected to provide protection from deterioration due to UV exposure and

to provide improved heat-sealing capability. As illustrated in Figure 5, the matenial is

produced as an eight-layer product as follows:



Exanple 1 Installation of a Cut-to-Fit Conical Barrier A conical barrier
having, initially, a single opening bordered by a fl ange adapted for

heat - seaWngp/ D338 sheet -type barrier is used. The body ofPGTHeSBas®izer boot is
formed froma material including an active layer of a polyrHy matri x and a
pesticide such as |anbda-cyhal othrin & spersed through the matrix and a

bi nder such as carbon black. This active layer is sandw ched between two

| ayers of SARANEX ( The Dow Chem cal Conpany, Mdland, M). This arrangenent
prevents any substantial |oss WO 03/047338 24 Y~ PINT O f692 of the

| anbda- cybajeptihrigw m&atbhﬁ@m NG RARANRNE, nd)Y 18R6ME0] cofipRsee st biatile i s

then available in an ef ive anbunt in the area of the breach, such that
entry of TeSHENe. ¢P413- Fn% (B‘P'@E{%‘H" Ing.)peHsianepatipg igkrde BolyplsiimPlREIM of t he

barrier, tAni 4r5‘6CbbWP|§éﬂc%2 | hdRbRRENSAY wyethpu%nbreééaiésém Novaol a

foundatlon and utility penetrations are in , shéet barrier is
i nst al | edCheminal Eae Calgary.AAlberta Ganadamhﬁ!glngiaethuﬂmess 9f Mﬂr()@ﬂllmh; usi ng
cross-shaped incisions in the sheet barrier. The conical barrier is placed
atop the end of an el ongated nmenber of the utility penetration, such as a
pi pe. ThelLayat 20 SARANEX@Ee14 Oow Seetrichl Cormpagh) laher 6 eomppsad of vinyidinoni cal

body is plgce, qver e, e end yntil| the end is firmy in contact with
Che” i nt o) POPTERVoHenBaipIBpolTer Haw sty pONE BN rec BeRe it A EBne. At "t hi s
poi nt, t heopdiflerOhind BRicHh Q@xﬂﬁﬁh&ﬁn@é@ﬁbkr@sg%ﬂabblﬁtmGd)@w@:ht erior of the

coni cal barrier, by touch y visual inspection. The excess portion of the

coni cal body, from an area just beyond the pipe end to the conical apex, is

then tri ﬁQa reat gsﬁﬂs@rﬁ%@'%ve which will allow the passage of the
pi pe end. e ne y Ccreate openi ng cl osely contacts the outer surface of

the pipe. The conical barrier is slid along the pipe in the direction of the
sheet bar u f e I cts the
sheet bar L%‘gérm {ﬁ}ér{m ﬁ%ere'?#@\#gelg{%%f F?ﬁ?%ﬁ’n&cﬁ?gg'ﬁg{%ﬁﬁ@ﬂm eet barrier,
t he mat er (3dlar HD®Eshidj 395G, ddbviacClzerhieak €a.g ahd black cesis (PlasblatlhB&En3manner .
Exanpl e ZCIXEcl'Jtt éclw%x%av?r?gr é'tr‘ﬁékn%%g of about 0.004 inch;

Layer 5 - LDPE, Low density polyethylene (LC-0522-A, Nova Chemical Co.) tie layer

68, containing black resin (No. 2013-19, Colortech Inc.), having a thickness of about

0.001 inch;

Layer 6 - Active ingredient layer 70, composed of gas black carbon (Colour Black
FW200, Degussa Corp.), lambda-cyhalothrin, and low-density polyethylene (PE
XU59400, Dow Plastics), having a thickness of about 0.002 inch;

Layer 7 - SARANEX® 14 layer 72, as described above; and -
Layer 8 - NGR layer 74, as described above.

A sheet is initially formed by bonding a layer of NGR (layer 1) to a sheet of
SARANEX® 14 (layer 2) using an extrusion coating method to form layer 1-2
composite. A layer of LDPE (layer 3) is melt-extruded to bond the layers 1-2
composite to a sheet of Scrim (layer 4) to form a 1-2-3 layer composite. Another

layer of low density polyethylene (layer 5) is applied to the layers 1-2-3 composite by



The barrier boot substructure can be produced as a nultilayer, substantially
non- rel ¢ashpey7swterial. The | ayered structure can be pl’OﬂQ@,@@oﬁ.j}m@n extruded

and |am nated polyolefin film The active ingredient, ntzﬁam@y{hﬁd?ot hrin,
incorporated into a centrally disposees| ayer that is sand t ween

| ayers of SARANEX film (Dow Chem cal Conpany, Mdland, M). A |ayer of
woven, high density polyethylene (scrim is included to provide additional
strengt h an@xdusiemtoating meteddafamibetirstiogiariayeir & layer €63 eamposiierisvi de

tecti |; t,] d
Peat -scal e ifmie  aidh df o Rptdt & 18R IsBL SSARRRERE L) el 0" OV
produced HayexrY)byghtrusiapeovajmgduct as f ol I ows: WD 03/047338 25 PCl 7US02/ 38692

2 5 MAY 2006 Layer 1 - New Generation Resin (NGR) (Fabrene, Inc.) layer 60,
conposed of black resin (No. 20413-19, Colortech Inc.), extrusion coating

grade pol yaketiive layé@sis d BY naki rehfiR LigsdelgCent] ow densi t
pol yet hyl ene (I]_C- g I ngad?/aWChdeknng:’%F @swm lé:ﬁ be?tya@ygab]ada) Y

havi ng a PraRafatiogot éﬂ'e %‘Fity&t'a!?roﬂ'OWﬂﬁﬂS'tY_ES?'é‘PtW'eﬂefﬁ 1 PopDow Cheni cal
Conpany) b@éﬁ&sr Q@ch?@RQéI rBL g id‘%'rr‘nﬂiaf\ lescl%\ﬁﬁé g5 e&hbé’ﬂhgg zfél pol yner,

| ow-densi t yet ene ene Vi acetate copoly con
di oxi de, W elpnuetilytemecpamgs elfe tabobterﬂeOMhnheﬂadeWCa}bon N@mptaw 64, as

i gh- dons SPSNP TS Gsheral Ebdh Pofefl R C3Gum e B nFRIRATEMD T, g b ack

resin (Pl &sbhmnbnﬁﬁjéﬁéddle Ga.ﬁldhe Carbon)is dlbaunseg tla'oubhmkmnepolyéthglbﬁat 0. 004
i nch; Lay? b DPE, Low densi ol y cﬁqu LC- 0522- A%}.\Iﬁ\{a Chem cal Co.)
tie |layer org‘gwg% AQORNERYSHD : g'inﬂa( | e gONSIFENRN-1 WER &), having a

t hi ckness prindapepsratiy 808n intsihal Bully@m ratuﬁ\;céﬁ atﬁaut BOY @dlaﬁfﬂdaL@héfotﬂrﬁ)
conposed of gas bl ack carbon (Col our Black FWO00, Degussa Cor

| anbda- cykd¥ngenta Gropadivetdctiondeag is §dgsel to dhenigdree I(\HETDOMBBSW@E- El)'[TJGW Pl asti cs),
having a blHQ%EP&@%ngR |§"P13mtalge(9 Pcﬁlolmﬂ'@}he la?si‘f‘:r‘datl%n of Wr@&ﬁn er. 72, as

described a
achieve a homogeneous mixture. The premix contains about 7.9% by weight of gas

black carbon, 9.5% by weight of lambda-cyhalothrin and the balance being a low
density polyethylene.

The premix is formed into active ingredient pellets by creating a strand by melt-
extrusion and cutting into pellets. The active ingredient pellets are blended with low
density polyethylene pellets (PE XU 59400, Dow Plastics} in a ratio of about 2:1 so
as to achieve a concentration of about 6% weight percent of lambda-cyhalothrin in
the pellet mixture. The pellet mixture is fed into an extruder to meit-extrude bond the
first outer layer and second outer layer.

A multilayer, laminate sheet having an overall thickness of about 0.014 inch is
formed. The concentration of lambda-cyhalothrin in the formed laminated sheet is
about 0.9% weight percent

Example 3
The body of the barrier device was formed from a material including an active layer
of a polymer matrix and a pesticide such as lambda-cyhalothrin dispersed through

the matrix and a binder such as carbon black. This active layer was sandwiched



Layer 8 - NCR | ayer 74, as described above. A sheet is initially formed by
bonding a | ayer of NGR (layer 1) to a sheet of SARANEX(r)1l4 (layer 2) using
an extrusvons/eoasi ng method to formlayer 1-2 conposite. PEATUSYyescf LDPE
(layer 3) is nelt-extruded to bond the layers 1-2 conpositpstygygheet of
Scrim(layer 4) to forma 1-2-3 | ayer é&dnposite. Another Iayer g | ow
density polyethylene (layer 5) is applied to t he Iayers 1-2-3 conposite by WD
03/ 0. 47338 PCT/ 11 832/ 386 2.26 2 _MAY 200 u5| on coatlg& bhod to
form the PEMEENIWO "F‘yefrﬁy? PARA“N giheDaw 9"?" mRany, Midiapd My T8iSol yi ng a

| ayer of Hﬁgnééﬁéﬁrprgﬁeﬁtg afty S08&AntR |038RAMFeambliA- dy%)ﬁ%’ihnr{urﬂhl'ﬂfe Jﬂtelby

extrusi on coa g he active |layer is prepared by nmaking {oremx I S which
i s subseqRARANER ixkrepphedy B'E%Pa‘?ttictﬂ? pay thes keeayajiabledpen, eﬁgc NRamewst t y

pol yet hyl ¢nghe(d2Ea & E@%ﬂ@ggc ma@%mry%) éﬁs%faytﬁ%%?é@;\lé%’ﬂa'bgwé&én‘? od.Or M

particles having a part| |ze yle particles are
then bl ended with the | anpbl ack carbon (Lanpbl ack Superfine NO 6, Ceneral

Corbon, OBEPY R8BS e ATRR R Db s g Ve Padle

hormgeneounsstaﬂaXbu bba lawidagon add yiilitl ipenetpatoneansre sh ﬁlaey, TWéicbnichkebarhégnder
operating at .an internal bul k tegggrat uge of C‘?bout 50 Ianbda cyhal othrin

(Syngent a B"W%‘F"?ﬁge“l’?ﬁ:pbﬁ atopdag epd HB%WWPW bgr aPeen spray.

The bl enqgilityd@hbRARAN) sliéh H@b@ﬁﬁé Mpul@d' N Sveriige pipe! ITFRatdntnepf
| anbda- cyhal othr| n to achieve geneous m xture. The prem x contains

about 7. 9%pEPingsiqsiety esmtagied thﬂ%ﬁf o9f the Ppeby wei ght of

| anbda- cyhal ot hrin and the bal ance being a | ow density polyethylene. The
prem x is formed into active ingredient pellets by creating a strand by nelt-
extrusi on Taheaoboa:\imt barger was stirdaaloeg $he pibe imthd dieectiog oéthegrounbuntdthe ar e bl ended

Lo SR0R, S A BB L] T RS OR YR B ot
| ambda- cyhep ot ﬂfnmcbne andidnee peht the baisetofitree corlee pellet mixture is fed into an
extruder to nelt-extrude bond the first outer |ayer and second outer |ayer.

Example 4. Preparation of a disc to fit a 34 inch pipe

The disc of flexible barrier material described in Example 3, with an outer diameter of

2.915 inches (Figure 10) was placed over a short segment of metal pipe of similar

outer diameter to % inch copper pipe (0.875 inch} by sliding the pipe through the pre-

cut slits in the center of the disc. The slits extended radially from the center with a

radius of about 0.437 inch, or half of the outer diameter of the copper pipe. The disc

was pulled down the pipe until the ends of the triangutar fingers from the center cut

are flush with the pipe end. The sleeve of length 3.25 inches and width 1.25 inches

(Figure 10A) was wrapped once around the triangular fingers and held in place with

a short section of plastic pipe of larger diameter than the metal pipe and having a slit -

running down its length. Excess sleeve material protruded through the slit to prevent

it from sealing to the rest of the sleeve and creating an opening. The sleeve was

heat seamed to the fingers either by heating the pipe with a heat gun or by using an

ultrasonic welder, forming a “top hat” shape. The pipe and the plastic pipe retainer

are removed. A polystyrene reinforcing disc with an outer diameter of 2.915 inches

and inner diameter of 0.915 inch was coated on one side with double sided adhesive

tape and pressed to the bottom of the top hat portion after removing the backing

paper, keeping the hole aligned with that in the top hat portion. A slit was cut into the

disc part of the top hat, extending radially from the center circle to the outer circle



A multilayer, |amnate sheet having an overall thickness of about 0.014 inch
Is formgod.ozbpgsgoncentrati on of | anbda-cyhal othrin in thafgsmBgssbham nated
sheet is about 0.9% wei ght percent Exanple 3 The body of %k@\@@@;l er device
was formed froma material including @ active |ayer ; matri x and
a pesticide such as | anmbda-cyhal othrin di spersed through the matrix and a

bi nder such as carbon black. This active |ayer was sandw ched WD 113/ 047338
27 PCT/ Uardn wswith thesopaming Bhian bee sleeve.-t Tiys wasaepeatd SprRaodbertambabDow

Foss of PROCFCiRselbel BBteintring Hchadid AIHEA AR RIS M ARNeaNT' T ™
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i nstall atar@mngfh@fafbnmdraé ln@h a@tendihg Hmtrytha%lnﬁtA&hif@m@smree td erﬁtlyace. The

coni cal barri with inverted outer edge was pl aced ato b e end of an

el ongat e§C @,pagﬁr bere SOJF?WF?""B%?T@PP%HO&P“ %fmﬁ)eageraa'ﬁgﬁ eLRPREIALI | ed down
over theggitReresthe smaller opening closely contacted the outer surface of
the pipe. The conical barrier was slid along the pipe in the direction of the
ground until the bottomof the device contacted the soil. The cone was then

cabl e ¥ ohlatbe Sadd ot e b b flts Wiko BACAT NG5 e ResEBh the cone.

Exanpl e 4: I on Sc of flexible
barrier rrdahve u:l thdeﬁmntd»ehghﬂy dieathihledws slits, kéeging tmi@afnteh lsoled alignetf. 2. 915

I nches ( 1 Iaced oV short seqne ta e of simlar
ot or o AR o f Bon BeteRteruihot 15 Sisat SRR SRHRBIRRRE or po
thr Ough tiined ap avitrcthk isdidd §dgé101tth@ Uéekihgfpapér sdtortirbthie other tap hhﬁpueesé ended
radially fromthe center wth a radius of about 0.437_inch hal f of the

out er di dh¥all sip q l‘i’@”'&'@psﬁﬁrd fhesivemith iglaase 'WQEWBE@PBEP‘HWG'EW% pe until
the ends Rgeioithd slbandidPihat | éﬂﬁﬁ6§ g&étqm- ElheTﬁ@,r?é Sénéfbtr bof Sebldifdpsi th the

pi pe end. The sl eeve of length I nches and .25 i nches
Example 5: Altemate preparation of a disc to fit a 3 inch pipe
A sleeve of length 3.25 inches and width 1.25 inches (without tabs) with finger tabs
of % inch in length (Figure 11A) was wrapped around a small section of pipe of
similar outer diameter to % inch copper pipe (0.875 inch) with the slit fingers
extending just past the edge of the pipe. A disc of the flexible barrier material with
an inner diameter of 0.915 inch and outer diameter of 2.915 inches (Figure 11) was
attached to a polystyrene reinforcing disc of same dimensions via double-sided
adhesive tape which was applied to both sides of the reinforcing disc. This disc was
slid over the pipe and sleeve with the remaining adhesive-backed side facing the slit
fingers and positioned so that the fingers extend past the disc. The fingers were
pressed down against the adhesive side after the backing paper was removed,
forming a top hat shape. Alternatively, the double-sided adhesive tape was applied
to the disc of flexible barrier material directly and the fingers pressed down against
the material, then the reinforcing disc was pressed down over the fingers to form the
top hat shape. A slit was cut into the disc part of the top hat, extending radiaily from
the inner circle to the outer circle and in line with the opening lett in the sleeve. This
process was repeated to form a second top hat piece. A small sector shaped piece
of backing paper with an outer arc length of about one inch was placed on one of the

discs mask off a sector of the disc adhesive immediately adjacent to the slit in the



(Figure 1 OA) was wrapped once around the triangular fingers and held in
place with a short section of plastic pipe of larger dianeter than the netal
pi pe andWAUYHE3 slit running down its length. Excess sTe®YI?nEt%ri al
protruded through the slit to prevent _it fromsealing to t@eMYe@gﬁ of the

sl eeve and creating an opening. The sl étve was heat seamed’to't fingers
either by heating the pipe with a heat gun or by using an ultrasonic wel der,

formng agto ! ) ' t ti i iner are
ronoved. - iskotndihee SRS nd o BohenPld MBsBedtoefd e (i@l ,%0%

I nches apdriionnelativé tnthe ethafto 0ff$tDhe tvedslitaslightigt dthewstit pom the tsp katt h doubl e
si ded adhesi,ve .tape,and pressed to the bottomof the to t .portion after
enovi ng. PREODAERE S Res i SaRRILPIRG DFRAGICPaa JHES UBER P ie, e t op
hat porti efge 6f theidacking papler séthér die othéraop Abt piete.t BRodlBRhdBAcki)Kt endi ng
radially fromthe center circle to the outer circle WO 03/0-47338

PCT/ 13502 P8B&oslich fo thegemainingadhashe omthe;ateendis, a srealbsratersharedt in the
| . Thibsi f i
sl eeve. Thbiofast aHRESH ﬁ%y Red35 88 PEhoV &P oPah adﬁﬂbg?%%%(ﬁﬂp%ggwﬁﬂ%pggg he

reinforcing disc had double-sided adhesive tape ap 0 .

two top haayds addsddodne ofher disd thproteéct she adimsinengA small strip dfdolublegsidgshper from
this top ' cept : I It | 4an outer
arc 1 engt ACOPICAE SRR ne Wi AR, of 9 SieBle BHERRY R PR b S Ecea o
gently sdbisewasdomsioe bothesleevedidpbat a sector shaped portion of paper renains
after peeling off the rest. The disc parts of the two top hats were pressed
together after rotating one portion relative to the other to slightly offset

the two slExbmpld@eRistliatio® of & bisedetiek @h 44 ifttedoppelipipes! it fromthe top hat
portion w_thout the sector shaped piece of backing paper Ilined up with the

i nsi de eddd@edttilitypenglialiomyas RispAr BPOSIHORIRG Op teTBPOrREL rFAREVIEERY. A smal |
strip of | 200, ATE=T L; y : | t I nsi de
cdge of t b oy SenaBfan ey Betibdies Bt AFiist Bplictesy BEMAR di® Loth

sl eeve fl éfp%soismhpeealgzwimg indimate eonpad peiweerihedtisedericscanctheipipea B/ 4 i nch
pi pe A sl . 251 | [ | tabs) with
finger taglgs\éedtﬁ%f/'ﬁtgﬁég%?’?rnélr{gﬁ%tg ﬁa‘?@g%%g%?%\%cﬁs m(érz;%d;gém%trrggﬁée a smal |
sect i on oflinpispeerefpuliad off lttee adhesese tdbsropiearector sBaped piece fppethepligge (0. 875

inch) wit rE)Otrtpoen, ghcli ton(]; %rrc])ﬁ\eéasch of the sieeve tabs. The disc device was opened by

grasping the device on either side of the slit region and pulling it open. The disc
device was wrapped around the 34” copper pipe and the disc portion was adhered by
pulling the disc together taut and pressing down on the overlapping region to adhere
it. The sleeves were pulled taut, wrapped around the pipe and adhered. A cable tie
was installed around the upper sleeve and one installed around the lower sleeve and
fastened securely. Any protective material around the pipe that was removed was

replaced above and below the device.

Example 7: Installation of inverted cone from flat sheet
The utility penetration was prepared by repositioning or temporarily removing any
protective material covering the pipe so that the devise could be installed at or close

to the soil surface, allowing intimate contact between the cone device and the pipe.

STEP 1: The correct size device was selected to fit the size of the utility penetration

being treated.



extendi ng just past the edge of the pipe. A disc of the flexible barrier

mat eri al wOtbo47ass i nner di aneter of 0.915 inch and outer dic@amesoenssot 2. 915
inches (Figure 11) was attached to a pol ystyrene rei nforciﬁﬁgtng+2@][ﬁof same ‘
di nensi ons vi a doubl e-si ded adhesive tampe which was applie h sides of
the reinforcing disc. This disc was slid over the pipe and sleeve with the
remai ni ng adhesi ve-backed side facing the slit fingers and positioned so

t hat the f$TigfRR2s Tdvetreledspliser fram thk adhesitecthfit wge apphiest @long tiesedile down agai nst

t he adhesiyve. si after,th kin renoved form £ hat
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form the  ThshoRpASHe edfs of kediane Wakinectun S esoqeoes Sana wita 1o hac
ext endi ng in@db@drap, kéiihg iHeesdal BRIuNGIthE bBttérA dstRjhPHS PossibleCiotmiiyta i n | i ne
with the opening left in the sl eeve. IS process was repeated to forma

second t opSlégrMe parierrof the siedice. deldnitormsseapeladhiesive wass uspg-tieiengureaspdghtni t h an
outer arc t ' ; T al | sk off a
sector of ét yd?@?‘éﬁ%@?& %ﬁ&?ﬂ?ﬁ%ﬁ'fagt Jagtgﬁtgl ﬁbq{rﬁgp%:‘}ﬁrefgﬁ?ﬁﬁo

03/ 047338 tpgatheci? agdéed atratgtl uSingvameder dihsciasEmngliedcesdmateriafs. t he two t op
hats were pressed together after rotating one portion relative to the other
to offset the two slits slightly. The slit fromthe top hat portion w thout

t he sect orTishapdet wasekd dbwi sekitiigy pepetratiohsedhatthedwertpetionsiitdle edge of

t he backi n‘%\}aaper sector on the other t_og at piece. Should the backing
paper sti cHEVSS VAR SHEGAN P YStAPoNe tNRSYhSYTRCeot her disc, a small sector
shaped portion of adhesive may need to be renoved, or an additional piece of
backi ng paper may be added to the other disc to protect the adhesive. A

smal | st riplel 3ddie iaveriegepneaurtaisteneddatopesition yising twecplasiisi qabletiRfeasf t he
sl eeve fl N S L Is sl eeve fl aps.
Bcanpl e 6 PRAE P HERRG (RS OrfcBing tetico Wil plRfrl Ui cdble Rohas S o7}
utility peinetaied onthelaweppepianal theyinveessconesandchgnather tinebrieiaw therimgvi ng any

protective eri.al Ver i ' S . ' i

installed € F%g'eﬁ—b'g fortcnﬁset%g o{algeétnggﬁé:?asa%O%qh 5@'&? ?’Iﬁasﬁbed@én‘f%z)&cﬁ%’e@%en t he

di sc devi carrangkdtdreund the. deice so that the locking mechanisms of the cable ties were at
opposite sides of the pipe penetration. A third cable tie may be placed between the

upper and lower ties to prevent bunching of the sleeve portion.

The protective material covering the pipe will need to be replaced above and below

the devise so that the entire utility penetration was in the original state.

Example 8: Installation of cup from flat sheet
The utility penetration was prepared by repositioning or temporarily removing any
protective material covering the pipe so that the devise could be installed at or close

to the sail surface, allowing intimate contact between the device and the pipe.

STEP 1: The correct size device was selected to fit the size of the ultility penetration

being treated.

STEP 2: The release liner was removed from the adhesive that was applied along
the entire height of the cone (Figure 7A). The flat sheet was wrapped around the

utility penetration forming a cone shape around the penetration, with the smaller



di sc device intended for 3/ inch copper pipes was sel ected. The adhesive

rel ease womanm3sere pull ed off the adhesive tabs: one sdfiTo¥Sogliggded pi ece
fromthe disc portion, and one fromeach of the sleeve tappyThg di sc device
was opened by grasping the device on #ither side of the siit region and
pulling it open. The disc device was w apped around the 3/a" copper pipe and

the disc portion was adhered by. pu)li the disc.together, taut and pressin
oun on_t AR & "Fh Srnests gk the feneWag it BE GBS e P8 ool Cant 1
wr apped asdhened ihie apk rchacvériapiarepihg theGell @uhi ¢he topsad tight ak Ipessibiepund t he
upper sl efeve. and one instal{tgd_ roun(c)kut h? | ower élgeve and fastened

secur el y. 'ORRNIS Seva Rariiongt Bpidgvics, S iiTameses ghadhesiveuas Mmafs dandnas

repl aced mb@éamanthed®lePdpping cd¥s e theBIRERNE n?ateﬁaﬁgadgk@w\pm@f_ inverted cone

fromflat sheet The utilit enetration was prepared by repositioning or

t enpor ar i fagteneddegetierdarad tepgth/esing staplegl of ofvarfasigning angiefids.sbhe hat t he
devi se co L o i ) {ng intimte
cont act bg%%\%ﬂ{ﬁ% ﬁg} @%\#{Eﬁ] e\/t}'@;epé(:{'lﬁ%'%l '? ﬁ%gglt%ée}%%@g?r%%mfﬁg&é%?é%@# si ze device
was sel ecwasisittngfart ortjbe atioxe thof seihsurfacel ity penetration being treated. WO
031047338 PCTI US02/ 38692 30 2 5 MAY 2006 STEP 2: The release liner fromthe
adhesi ve that was applied along the entire height of the cone (Figure 7A)
was I emovBUEP BIETHd @inestresetastsned ivita piosition iusingdwilifastidtoabid tiespanetasé i on

formng an inverted copne, with the snmall er, openin ointing down. The
opposi te Beriasteing Wit dance NeavisetRL 1 RASHIONHENE GRbBdgMEsIRMalatonte a V2
i nch over |isibr peRRAIIGhd Behes e %:Zdtgé'ﬂ%é, han&Phb&re e nggﬁée];r@S(Tﬁeiﬁs%Q

formng a sleeve portion of t evice. A uniformseal of adhesive was used

t o ensur estiffeningiinategaldacingpavayfeam tepenstiatioels @ppaesie sidesrat &g erpenat eri al

(Figure 7 %dagﬁ Fﬁﬁ : Eﬂl‘tt Hsi | or ot her

fastening gy/@ég% natcgﬂr;@c%dsq &egﬁg\}rﬁ\%gte?&gqg?ﬁhé (I)\An'gtnﬂé “lla%[%i |tycp netration

so that ttewardsibe peoetration. ofhis fesmsdbe 'eup” Jrosn thetflat sheetrasghojumgn above t he

soi | surfﬁ@ﬁre TEP 3: The inverted cone was fastened into position using two
e

pl astic ca ies as a cable tie-fastening unit. Once the device was in
position, one cable tie was

The two cable ties were arranged around the device so that the locking mechanisms
of the cable ties were at opposite sides of the pipe penetration. A third cable tie may
be placed between the upper and lower ties to prevent bunching of the sleeve
portion.

Example 9: Preparation of flat sheet for cup device for a 34 inch copper pipe
A piece of barrier material having the shape of a section of an annulus (Figure 7) and
having a top arc length of 3.249 inches (equal to the outer diameter of 34 inch copper
pipe plus 2 inch for overlap), a bottom arc length of 9.532 inches and width of 5 -
inches, measured along the edge, was laid on a flat surface. A % inch wide strip of
high density polyethylene (or other stiff reinforcing material) of similar curvature to
the bottom of the sheet was attached to the bottom cusve by double-sided adhesive
- tape. The sheet was then flipped over and a strip of double sided adhesive tape
applied to the right edge of the device, running from top to bottom, leaving the top

release liner in place.



installed on the | ower portion of the inverted cone and another 1 inch bel ow
the ring insert. This forns the "inverted cone" 'as shown in Figure 9. The

two cablwotos@s73were arranged around the device so that tHE/VWEKBIY

mechani sns of the cable ties were at opposite sides of {HeA¥iJ9e5 penetrati on,
A third cable tie may be placed betweel# the upper and lower ties to prevent
bunchi ng of the sleeve portion. The prot ective material covering the pipe

wil | nee%@%&qt}e {).e | aced above gnd b‘ﬁ y ﬂevi se so that the entire
utility & Pok "eRAAGN piRredeims ‘é‘l’ptﬂ WCNECRRYI RPB: | nstallation of cup
from fl ata pleegof Baeier atdrial hBGREG tHshape YRPsdutioRd af dvulueRPRUld Pamp or
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selected to fit the size o he utility penetration e|n treate STEP 2:
The r el edrehdsi measwed alenmthecdgeois laideoraal fiatsiuriace h & Vavieeh w@pla‘tmjofal ong the
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i1ty bty geSenRie or 8Yisk st tenrps e TES s AFPRRRGT R e
smal | er \Aﬂaﬂbﬂérﬁoﬂlﬂﬁ&neﬁ lPéﬂ'ddHSG% Bﬂﬁﬁé&tcﬂn EUM%yZdlﬂﬁ;Ieepldad lagh@e:wmtl ng up.
The opp0|te e, of .the cone was,|ine nd edge dvmtha
i nch over ?B?J S?&%EB???QS Wﬁ%o%eéiaqmﬁ‘%%ﬂéeﬂ‘gp?ﬁ?ip%lgp ﬁoalg?%b%grsgod? fornmng a
sl eeve pcioppenpipé (0. b?s‘iiﬁﬂﬁ') Stmi aebﬁ@wm&ﬁ@bn@ﬂeﬁéﬁwg/ﬁom Lm@dﬁd #leong the

seam The overl appi ng edges of t1he stlffenleg% mat eri al ure 7A) were
f ast ened "EHRIEREINGEM the Guitpide pfethgtqqnasmg aﬁﬁ&ewn%ph@r ppga sl ng

materi al 55nu§ r%etr\]ﬁ'e%p WF‘ﬁ\eSdu gaqﬁﬂfvé REnrd hdat sBSHf’eHrcﬁtéoﬁ*&alﬁPwIel:?i@B the

| ower porti on or Just above the soil surface.
STEP 3: ﬁhgetbeneThvabottcaBDét’rmobanetiapptb@d upandumeﬁgdttmmp'l asuif ebeutbl e ties as a

cabl e S it e t \V/ i e tie was
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were grasped and pulled upward and inverted so that the plastic ring was now
faci ng N&\MM@&E‘he penetration. This forns the "cup" frothYW2PPUE sheet as
shown in Figure 7. The two cable ties were arranged aroun@ithi¥ 2gfvi ce so t hat
t he | ocki ng mechani sns of the cable tPes were at opposite sides of the pipe
penetration. Athird cable tie may be placed between the upper and | ower

tiestop ing of the sleeve portion. Exanple 9: Preparation of
flat sheewﬁgg%@gn&e'\?ice for a 3/4 inch copper pipe A piece of barrier

mat eri al having the shape of a section of an annulus (Figure 7) and having a
top are length of 3. 249 inche equal, to,the .quter dianeter .of 3% inch copper
bi pe. i us 1A fierprpdingl et S8t Aesiniah B AR BT STesShan cheo and
width of 5 inches, neasured along the edge, was laid on a flat surface. A /2
inch wi de strig of . h'bgh density R‘Ol yet hyl ene (or other stiff reinforcing

mat er i al ) 20¥DYRTRAERN BRAYING R HFL dpghingiaciapiad: e Fiase!y JAntadt @Btelangatest t ached to
the bOttOFﬁé?ﬁHéf%aQéingWBbﬁ ﬁiquﬂulﬁﬂﬁ&%bﬁ( Wheh@A8 inslalfediRed ssdhdt hen fli pped
over and a strip of double sided adhesive tape applied to the right edge of

t he devi c@pening afapfed teaosell coptasba sufgcd.eaving the top release liner in

pl ace. WO 03/047338 32 PCT/U5 0 213 8 6 92 2 5 MAY 2006 Exanpl e 10:
Preparation of pre-formed cup for 3/4 inch copper pipe A piece of barrier

mat eri al BaA bagriethef ddiapt vdiereinskee bawier &f subbstaatially coniddriagdistaperedriol  havi ng a

top arc |length of 3.249 inche equal to.the.outer .diameter of 3/4 inch
copper piﬁbegé'chﬁgn %PT E%ﬁc?ﬁc?% oé‘?)ﬂ?g ard h%%rftlg?ﬁrﬁ'?% Slug'tﬁg'faﬁﬁ‘tﬁéﬁt. 532 inches
and a w diopenihg s addptéeR cliSERs coragctalrosignddied artgsberiitsdri@ddhérsthroddhat surface.
A h inch vviae strig of hi qh &ensit(%/ pol ggeth | ene (or other stiff reinforcing
mat eri al ) 8¢ G $00AA opEPIPg It AEAR8 1¢ Fasely COBIRFLR SHHaCsheet is attached to the
bottom curve by doubl e-si ded adhesive tape. The sheet is wapped around a
section of pipe of identical diameter to 3/4 inch _copper pipe (0.875 inch)
forni ng a3edhbaripr of adlaim 1.9vhareiarthe seeanspRsning saraprigesairaupereptdl nf or ci ng

ring on tRenQUhSiGEa fksthi% GiRRfed tHArE HRSHsBSFenE S the ARl -PBR]A dHatd |

second face directed toward the surface.

4. A barrier of claim 3, wherein the circumferential flange is disposed at substantially
a right angle relative to a longitudinal axis of the tubular postion.

5. A barrier of claim 3, wherein the second face of the circumferential flange

comprises an adhesive.

6. A barrier of claim 3, wherein the second face of the circumferential flange is
adapted to be heat sealed to the surface. -

7. A barrier of claim 1, wherein the barrier comprises at least one polymeric

matenal.

8. A barrier of claim 1, wherein the barrier is constructed of material that is flexible,

thereby allowing the barrier to be stored or transported in a compact, flat condition.



snug around the top of the pipe (about 1h inch) and heat seaned or sonically
wel ded together. The bottomof the cone is pulled up and inverted to forma
cuff about 1 inch high. The overl apping edges of the stiffaniggy erial my
be fastened together for added strength using staples or other fastening
mechani sms. The device is renoved fromthe pipe and is ready for
installation as a pre-forned cup. WD383/ 047338 PCT/ US02/ 38692 33 What is
Claimed is: 2 5 MAY 2006 1. A barrier providing protection agai nst pest

i nvasi on, 4t ' .CONRY | S t [t1.0 j flrst opening
adapt ed tg‘ gﬁjcr)és?% el @%’H?’a@” da'{f'f'J ‘25?‘8?1‘%3{“ éﬁﬁgt ﬁésﬁ%g?é'dﬁagg!B%me{]%rﬁgjﬂg’hé't he tubul ar
portion wa&ani¢al b@gf Hawisg arloesd andderaned by hadrexop deiaenicalyadt édd t o cl osel y cont act
a surfaceandperferBABAHE 10@fos@ ddrifcla sWHHBE Ghéh ihdigieBarrier is substantially
conical and is tapered in the direction fromthe second opening toward the
first opening, such that the first opening is adapted to closely contact an
el ongat ed whenelnaiie canizalrtodylis tidperesitftomottig bpen end thwialthe elossucknd3e thahe ciBseidapt ed t o
closely ¢ r g | aj rej ] cond

openi Ny o Eialediih Bt et SpioBbincbr sl M dongirrbel HErRETO0

t owar d t héhefathroughdpalieivibe ipstaliatien pfitheibasrierporti on and a second face directed
toward the surface. 4. A barrier of claim3, wherein the circunferenti al
flange i s di sposed at substantiall a right angle relative to a | ongitudinal
axi s_of tﬁg'/ig?di'ﬁrﬁc'?i@r% Whgreinghe 9?%3?4?‘?5’?9 8% %‘F"gii’ﬁ{eg%”“%lﬂé'?g@iW‘?V'E‘%“’ébcond face
of the ci faedfrestertbwat tHel spagef the comjzal ey adda sedbebiasediredted fowaad the er of claim
3, wherei g'ﬂ#,ﬁ{&g second face of the circunferential flange is adapted to be
heat seal e 0 the surface. 7. A barrier of claim1, wherein the barrier
conprises at |least one polyneric nmaterial. 8. A barrier of claim1, wherein
the barri gk, A garRéiiMCIoERhREin Rt REUrErehitMiany® isldispyidd 4 substah@digBYigRl | owi ng
the barrier to tz,e storecl ar tr_anstorted |rc] a conpact, flat conditron. 2 5 NAY
2006 angie refative to a longitudinal axis of the conical body.

12. A barrier of ¢claim 10, wherein the second face of the circumferential flange comprises an

adhesive.

13. A barrier of claim 10, wherein the second face of the circumferential flange is adapted to be
heat sealed to the surface.

14. A barrier of claim 9,wherein the barrier comprises at least one polymeric material.

15. A barrier of claim 9, wherein the barrier is constructed of material that is flexible, thereby
allowing the barrier to be stored or transported in a compact, flat condition.



34 9. A prefornmed barrier providing protection against pest invasion, the
barrier coepBigl3sgy, a conical body having a cl osed end f@CKAG0HI8Phe apex of
t he coni cal body; and an open end adapted to closely contlaciAYal08r f ace when
installed, wherein the conical body is3fapered fromthe open end toward the
closed end so that the closed end is adapted to be cut to create an opening
for passa f an el ongated nepber inserted therethrough to allow the
i nstal | at iqgng(ﬂa"f%é’r%’é Pg groteqlipn ag PP%tr'“Yﬁs'Qﬂ'ét??vgér,”e\?\ﬁ%'wef'ﬂng’he open end
conprises a circunferential flange having a first face directed toward the
apex of the conical body and a second face directed toward the surface. 11.
A bar ri er adubglpnporiamhaying adirst apeeing adaptatiogiesely cantagtgd ¢langatethosed at
subst anti j [ i F i [ t he coni cal
ody. 12, " Hodt asbing inBigh the bk BeioR dher il IR poedid
ci r cunf er ©@peENIAD adppled do closplyicoptacha suddemsi ve. 13. A barrier of claim 10,
wherein the second face of the circunferential flange is adapted to be heat
sealed to the surface. 14. A barrier of claim9,wherein the barrier conprises
at | east oviergoltheiearrier fuether carhprises. at fedshoné ectivaf ingleafient $hatvdha pesticidene
barrier is cons{ruc@)eer?5 of material that is flexible, thereby allow ng the
barrier t & BLSGPERDr transported in a conpact, flat condition. WO
03/ 0-47338 35 PCT/ US02/ 38692 Z 5 MAY 2006 16. A barrier providing protection
agai nst pest invasion, the barrier conprising, a tubular portion having a
first operi‘nd bRmigsobalaing 16} wherein therackive '%ﬁe‘gP@dﬁﬁf%@e%m“trﬁﬁ%i ng t hrough
t he tubul i éﬁ?ﬁ{] it isinstalled and a second opening adapted to
cl osely cgﬁlfg‘%f&%rﬁg%r ace, wherein the barrier further conprises at |east one
active ingredient that is a pesticide or a pest repellent. 17. A barrier of
gl)ﬁ;:)(r)nsilfi, J\#]ﬁrb%%rto?glaﬂ'ﬁw?\fﬁhb%ﬂ{ ﬁ%'c%mrolléd @i&véed&%ﬂdﬁitﬂ)ncc%md’r@laé gd rel ease
polymer.

19. A barrier of claim 17, wherein the controlled release composition comprises

carbon black.

20. A barrier of claim 16, wherein the barrier comprises at least one active ingredient

layer and at least one layer that is substantially impermeabie to the active ingredient.

21. A barrier of claim 16, wherein the barrier comprises at least three layers,
including a layer comprising the active ingredient disposed between two layers that

are substantially impermeable to the active ingredient.

22. A barrier of claim 16, wherein the barrier is constructed of material that is flexible,

thereby allowing the barrier to be stored or transported in a compact, fiat condition.



18. A barrier of claim17, wherein the controlled rel ease conposition

conpri sewaos/potzgnmer. 19. A barrier of claim 17, wherein porusomsse | ed

rel ease conposition conprises carbon black. 20. A barrier of claiml16,
wherein the barrier conprises at |east 36ne active ingredi ehh MAY dJldr and at

| east one layer that is substantially inpernmeable to the active ingredient.
21. A barrier of claim16, wherein the barrier conprises at |east three

| ayers, RAchbariey providing protastinn aganst prst invasion the §aeter saMPEBBEosed bet ween
two |ayers that are substantially inperneable to the active ingredient. 22.
A barrier of claim16, wherein the barrier is constructed of material that is
f1 exi bl e, aconisabibgdwihaving aglaskd epdifeimad bythesansxof dhe opnicaldodpoanced in a
conpact, flat condition. WD 03/047338 PCT/US02/ 38692 36 2 5 MAY 2006 23. A
barrier providing protection against pest invasion, the barrier conprising, a
coni cal badypenaendadaptedieatbsehdedntdactacsubface whempnstaldéd,t he coni cal body; and
an open end adapted to closely contact a surface when installed, wherein the
coni cal body is tapered fromthe open end toward the closed end so that the

cl osed endhefeiRdPésticdl Dol isctabefed ffdrk MeSh@NeRP RN héEloBeP 8RS0 Hatan
el ongated nenber inserted therethrough to allow the installation of the

barrier, &iclogacterd is adaptashiorheputipriaated anapenisgdornassage el ¥he active
| ngredi e”Feldi\@ (e thember ﬁh‘ééhé&kr%er‘etﬂlio@n%%mo&gr?@Hsf‘dh%tio%f the 3y gOof claim

23, wherein e active ingredient 1s“provided in a contro release
conposi t i aviherein therbdrsier fustheoComprsen @deashiopeaictive Ingredientrwhicheis a el ease

conposi ti g’g?tiﬁ?@%é@@%ﬁﬁsg?ﬁ mer. 26. A barrier of claim 24, wherein the

controlle 'n conprises carbon black. 27. A barrier of
claim 23, wherein the barrier conprises at |east one active ingredient |ayer

and at |east . one layer.that is substantially inperneahle to the active

ar adi et Adaierak Sl L herdl HeAttvamgrErRnt ReOATRY 14 CORIPdes at 1 cast
three | ayqsigase\bsthpbditio® | ayer conprising the active ingredient is disposed
between two | ayers that are

25. A barrier of claim 24, wherein the controlled release composition comprises a

polymer.

26. A barrier of claim 24, wherein the controlled release composition comprises

carbon black.

27. A barrier of claim 23, wherein the barrier comprises at least one active ingredient

layer and at least one layer that is substantially impermeable to the active ingredient.

28. A barrier of claim 23, wherein the bamier comprises at least three layers, wherein -
a layer comprising the active ingredient is disposed between two layers that are

substantially impermeable to the active ingredient.

29. A barrier of claim 23, wherein the barrier is constructed of matenial that is flexible,

thereby allowing the barrier to be stored or transported in a compact, flat condition.



substantially inperneable to the active ingredient. 29. A barrier of claim
23, wherein the barrier is constructed of material that is flexible, thereby
allowing the barrier to be stored or transported in a conpact, flat
conditiron. 2 5 MAY 2006 37 30. A nethod of creating a barrier which provides
prot ecti on agai nst pest invasion, conprising placing a sheet’Mdf dfberi al
around an el ongat ed nenber passing through a surface such that the sheet
material forms a substantially continuous barrier in close contact with a
conti nuo [ - iy , I : .and with the
surt ace. 1% PRIHEIE! Gl o BafE Ao e breubl e AP BRI ERRE AR i ng
al ong a péasEgeghednf Baterigl groupdan elergateddnambenpassipg threusgspdaggguchithaty s| eeve
porti on itRd $HEBE RAt¥riaRtotAC S shsiaPtisig bshtiREILE baMES iR Blosc@éMtakd withta ¥Rt OF _
diverting qor significant] stricting travel of sai est. 32. The barrier
ghpht tphsua

of cl ai mP§IMGRET & FPsErect B PlopaatqdHimhen e I't blend of

t hernopl astic polyners and pesticidal materials. 33. The barrier of claim31
wherein the banrL] I SEahrd ¢ f i), flexi e rer mopl asti c
pol ymer s 3rfjlhd gé’%{rﬁrcﬁobgflgtﬁ&ﬁ%?até;?%eial? ;}é’gﬁ ')étg iaﬁ)ﬁfefd'%e?q%@%rp%ﬁ%é&%%F%/trr']rrgri C

mat er i al SONARIE saidiDpriepenTesisivg: materials. 34. The barrier of claim33 wherein

the flexible gheetfsi€REpbticRinfrhatk§aftdched® shdlpeAstialéh; bAayer and at | east one
non-r el easi ng, |l ayer ai d sl eeve portion

. 35. The barrier of claim31 rein
o el mat el at ) GLAEATSIE RIS OLARY P U v PHE S B ont | muous gap. ext ot
greater than 1/16 of an inch. 36. The barrier of claim 31l wherein said neans

For . di verdl ngrhd 6 of Salar A2y A0 Bl ACran RSl Fmeritendlh® Darrier of

claim 31 wherein sai eeve and neans Iverting travel are in the form
of a dualPeMeRiadic pelpersiapeépresticidal materiplshot h sl eeves integrally attached to
opposite sides and centrally |located on respective disc faces; said dual

sl eeves d disc, being attgched .t flexiple reinforcjin ol ymeric

htor ol B0 G T v e D ot R Pareri taRacdeg BT LB e P R e or 37

at t ached themaplasiingalyrmers 28d pasYiciddl BGitedigl; i) flexible reinforcing polymeric materials; and iii)
adhesive materials.

34. The barrier of claim 33 wherein the flexible sheets comprise at least one releasing layer

and at least one non-releasing layer.

[

— 35.  The barrier of claim 31 wherein said sieeve portion is intimately attached to said
penetration such that no continuous gap exist greater than 1/16 of an inch.

36.  The barrier of claim 31 wherein said means for diverting trave! is at least one disc

structure.

37.  The barrier of claim 31 wherein said sleeve and means for diverting travel are in the form
of a dual sleeve composite disc, with both sleeves integrally attached to opposite sides and
centrally located on respective disc faces; said dual sleeves and disc being attached to a flexible
reinforcing polymeric material, and attached to each other.

38. The barrier of claim 36 or 37 attached to a conduit.



39. The barrier of claim36 or 37 enbedded in concrete. 40. The barrier of
claim 31 wherein said sleeve portion and nmeans for diverting travel is
formed froma flexible sheet in the shape of a section of ari'ﬁéﬂppm&, havi ng
reinforcing polyneric material along the broader edge and & mneans for
attaching the vertical edge to itselfgg4l. The barrier of claim40 wherein
said barrier is wapped around and fastened to a penetration so as to forma
sl eeve and an inverted cone. 42. The barrier of claim40 wherein said barrier
IS wapped. ar Doechréendf ¢laist36ed? érobaldepidretareié.i on so as to forma sl eeve and a
cup. 43. The barrier of claim4l or 42 enbedded in concrete. 44. A barrier
conpri si (r;% a flexible sheet in the shape of a section of an annulus. 45. The
barrier df cl dhebaerpi¢ainsg’ wheipysall srgve eerignandimegnplor Jinertinatraygitier i al
att ached fghRB&omtd TR xiBIE QR&ER In IRIGRPODS Stchbrn?ah bHUILRS hadlhgdélMbiciag. 46. The
barrier of claim42 further conprising a rrea}ns for attachlc%the_ verti cal
edges t o PORGEHC BalReg! alopgthe Rrogdenadae a'?f%"?r‘ﬂ?"i‘”s“‘i HGHachygahe wrisa Boe kiseti t e di sc,
with both sleeves integrally attached to opposite sides and centrally
| ocat ed re J: I f X 1.0 I j ei ng attached
to a fl e%iqbl eﬁ%%*"%?fcﬁ%@%gﬁ %%eﬁ?rsla@r?&feg#iq‘!é?p,speg%}é%g? ?’%ﬁ%’éﬁet%ct)o gach ot her;
wher ei n PeBglERtion 30 assp Esw @ stegnpangd andnvgitedcdng. split parallel to the sleeve for
installation around a penetration, said split in said disc portion being
of fset by.,a n er of radial degrees between aid dual, disc. 48. The barrier
of clai m%7 exg%ﬁ?ﬂé‘ﬁof ﬂa'@cﬁﬁd‘fhgfe  SARGATES 54"7%‘?)"8335’%8?”%38?%&%‘%? med coni cal
barri er Irewetrafjoraso agapormarstbege dravwecupopeni ng for passage of a penetration.
50. The pre-formed conical barrier of claim49 formed froma sector of an
annulus froma barrier material having at | east one polyneric |ayer and
pesti ci de*3. 51 Therbsmigycbclaigrdter 42 enbeddpd BLeRdrele. of claim 49 attached to a
penetration. 52. The pre-formed conical barrier of claim49 enbedded in
concrete., 53. ,A barrier. proyidin ot ection_ against. pest invasion, the
bar 1 or oy AORRG Srvtiahe bRy Bl B R y BB RE SR Ay iat ed to chosel y
contact an el ongated

45, The barrier of claim 44 further comprising reinforcing polymeric material attached along

the broader edge of said section of an annulus.

46.  The barrier of claim 42 further comprising a means for attaching the vertical edges to
each other.

47. A barrier comprising a dual sleeve composite disc, with both sleeves integrally attached

to opposite sides and centrally located on respective disc faces; said dual sleeves and disc

being attached to a flexible reinforcing polymeric material, and attached to each other; wherein

said dual sleeve composite disc is split parallel to the sleeve for installation around a

penetration, said split in said disc portion being offset by a number of radial degrees between -

said dual disc.

48. The barrier of claim 47 embedded in concrete.



menber passing through said conical body; and a second openi ng di sposed on

t he oppogiotnerds of said coni cal body; wherein said secomggg%ﬂ? 2 further
conprises a circunferential flange sealed to a flat surf f rrier film
havi ng an upturned reinforced peripher$ and a hole through which a
penetration may pass. 54. A barrier of claimb53, wherein the circunferenti al
flange is sealed to said barrier filmusing an adhesive. 55. A barrier of

cl ai m 53, 4%her? Pre-tar@edicopicat Raraak haying am HpiRe andsa lowed opgnidgifer barrier film
by heat sgaddae-of apenbtrifisd.i er of claim 53, wherein the barrier conprises at
| east one polyneric material. 57. A barrier of claim53 wherein the upturned
periphery is reinforced wwith a material selected fromplastic or netal. WO

03/ 047338540 PRI LROBIABE Aonical DY o ABfin3 rolinBifbins] Mol Amager ei n Lhe
coni cal body an arrier frlmare torned from naterial conprising at | east
one rel eaboma bayier matetiabhaving at ieestears pajyihayetayeb8nd pedtiwide. er of cl ai m 53
enbedded in concrete. 60. A barrier for resisting the passage of pests into a

bui l di ng al ong a penetration set in concrete, said barrier conprising a

means for 5 veTtid pi@-ofméd gonitalGanidriof claidianl dttached td apehetpdtionai d pest in the
formof a disc intimately attached to said penetration. 61. A barrier of

cl aim 60 enbedded in concrete.
52.  The pre-formed conical barrier of claim 49 embedded in concrete.

53. A barrier providing protection against pest invasion, the barrier comprising,

a conical body having a first opening adapted to closely contact an elongated
member passing through said conical body; and

a second opening disposed on the opposite end of said conical body;
wherein said second opening further comprises a circumferential flange

sealed to a flat surface of barrier film having an upturned reinforced periphery
and a hole through which a penetration may pass.

54. A barrier of claim 53, wherein the circumferential flange is sealed to said
barrier film using an adhesive.

55. A barrier of claim 53, wherein the circumferential flange is sealed to said

barrier film by heat sealing.

56. A barrier of claim 53, wherein the barrier comprises at least one polymeric

material.

57. A barrier of claim 53 wherein the uptumed periphery is reinforced with a

material selected from plastic or metal.
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- 58. A barrier of claim 53wherein the conical body and barrier film are formed from

material comprising at least one releasing layer and one non-releasing layer.

59. A barrier of claim 53 embedded in concrete.

60. A barrier for resisting the passage of pests into a building along a penetration
set in concrete, said barrier comprising a means for diverting or significantly
restricting travel of said pest in the form of a disc intimately attached to said

penetration.

61. A barrier of claim 60 embedded in concrete.



